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SUMMARY

The LIFE Index-Air management tool was developed in the framework of the LIFE Index-Air
project (LIFE15 ENV/PT/000674), aiming to cover the gap between ambient air quality
management and real-life exposure of urban populations and related health risks. It aspires to
provide policy makers with the means to assess citizens’ exposure to PM and related health
effects, as well as to evaluate the effectiveness of selected air pollution mitigation measures
with respect to ambient air quality, population exposure and the protection of public health.
The tool also aims to enhance the knowledge of the general public on PM pollution, its sources,
means of exposure and health effects and to raise awareness regarding the adoption of
sustainable and environmentally friendly practices in our everyday lives.

It is essential for the successful realization of LIFE Index-Air project that the developed
Management Tool will be adopted by policy makers and relevant authorities in the five studied
cities. For this reason task B6.3 was assigned to stakeholders’ training where all functionalities
of the tool were presented to stakeholders while they were also had the opportunity to examine
the data collected by the project. The manual (book and video) developed in B1 was also
distributed during the course.

This deliverable presents the minutes of the stakeholders’ training courses organized in Lisbon,
Kuopio, Treviso and Athens.
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LIFE Index-Air

Webinar with Rede Portuguesa de
Municipios Saudaveis

LIFE Index-Air - Development of an Integrated Exposure — Dose
Management Tool for Reduction of Particulate Matter in Air —
LIFE1I5ENV/PT/000674

Report of the webinar

Date: 19t of March 2021

Zoom meeting
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Introduction

The present Minutes Report has been made to provide an overview of the Webinar with
Rede Portuguesa de Municipios Saudaveis. The meeting took place on 19" of March
2021. This webinar was attended by a total of 100 participants with representatives of 33
Portuguese Municipalities

Marta Almeida, as coordinator of the project, made a lecture about the LIFE Index-Air
functionalities, and implementation.

Objectives

The objectives of the webinar were:

1. Deepen the concepts of ecology and health;
2. ldentify strategies and public policies that promote sustainable development;
3. Promote municipal actions that develop environmental health.

The objectives of the lecture dedicated to the LIFE Index-Air tool were:

to highlight the motivation and goals of the LIFE Index-Air project;

to introduce the LIFE Index-Air Management Tool;

to train the stakeholders to run the LIFE Index-Air Management Tool;

to present the results of the implementation of the Tool in Lisbon as an example
of application;

No ok

Participating Members

33 Portuguese Municipalities: 1 Lousa Municipality, 2 Avis Municipality, 3 Azambuja
Municipality, 4 Braga Municipality, 5 Cascais Municipality, 6 Castro Marim Municipality,
7 Chamusca Municipality, 8 Coimbra Municipality, 9 Figueira da Foz Municipality, 10
Gondomar Municipality, 11 Grandola Municipality, 12 Lagoa (Agores) Municipality, 13
Lagoa (Algarve) Municipality, 14 Loures Municipality, 15 Matosinho Municipality, 16
Olhdo Municipality, 17 Palmela Municipality, 18 Pombal Municipality, 19 Seia
Municipality, 20 Serpa Municipality, 21 Sesimbra Municipality, 22 Setubal Municipality,
23 Soure Municipality, 24 Terras do Bouro Municipality, 25 Torres Vedras Municipality,
26 Valongo Municipality, 27 Viana do Castelo Municipality, 28 Vila Franca de Xira
Municipality, 29 Barreiro Municipality, 30 Entrocamento Municipality, 31 Montijo
Municipality, 32 Porto Municipality, 33 Seixal Municipality

Agenda of the Meeting

The working agenda of the webinar is displayed in Figure 4.
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15:00h — Enquadramento

José Manuel Santos, vereador da Camara Municipal do Montijo

Marta Almeida, investigadora, Centro de Ciéncias e Tecnologias Nucleares do Instituto Superior Técnico da
Universidade de Lisboa

Anténio Lopes, investigadar, Centro de Estudos Geogréficos da Universidade de Lisboa

15:50h - Boas praticas dos municipios Saudaveis
"Da Terra para «O Mercado»: O cabaz da semana”, Elisa Santos, consultora da area da saude publica da

Cémara Municipal de Valongo

"Bioparque de Pombal: Parque Urbano da Charneca”, Ana Catarina Soares, chefe de Unidade do Ambiente da
Cémara Municipal de Pombal

"Escola da Natureza”, Leonor Cruz, coordenadora do Centro de Monitorizagdo e Interpretagao Ambiental da

Camara Municipal de Viana do Castelo
16:45h — Debate

Moderador: José Manuel Santos, vereador da Camara Municipal do Montijo

Figure 1 — Working agenda of the webinar.

Important links

LIFE Index-Air presentation is available here
The Webinar was displayed online and it is possible to see it here

More information can be found here
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Images of the webinar
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Figure 3 — Presentation of the implementation of the tool in Lisbon.
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LIFE Index-Air

Meeting and training course with
Regional Agency for Environmental
Protection and Prevention of the
Veneto (ARPAV)

LIFE Index-Air - Development of an Integrated Exposure — Dose
Management Tool for Reduction of Particulate Matter in Air —
LIFE15ENV/PT/000674

Report of the meeting and training course with stakeholders
Date: 12" of October 2021

Zoom meeting

Chair: Marta Almeida
Rapporteur: Vania Martins
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Introduction

The present Minutes Report has been made to provide an overview of the meeting and
training course with Regional Agency for Environmental Protection and Prevention of the
Veneto (ARPAV). The meeting took place on 12" of October 2021. This meeting was
attended by a total of 7 participants: 2 from IST, 2 from UAVR, 1 from NCSR-Demokritos,
1 from TUC and 1 from ARPAV.

ARPAV is a public body founded in 1996. The goal of the Agency is to control and
preserve the environment in order to help the identification and elimination of risks to
humans and to the environment.

More specifically, ARPAV is responsible for:

1. controlling of the environment including sources of pollution (e.g. industrial
emissions, waste, radiation);

2. monitoring of the state of the environment, particularly the quality of air, water,
and soil;

3. preventing risk factors and the promotion of an education aimed at favoring life
styles, which respect the environment.

ARPAV coordinates its activities closely with others Public Bodies and Private
Organizations in order to complete its tasks for the interest of whole society, having
developed a large and structured network.

Marta Almeida, as coordinator of the project, was the chair of the meeting and nominated
Vania Martins (from IST team) as the rapporteur.

Objectives

The objectives of this meeting were:

8. to highlight the motivation and goals of the LIFE Index-Air project;

9. to introduce the LIFE Index-Air Management Tool;

10. to train the stakeholders to run the LIFE Index-Air Management Tool;
11. to present the results of the implementation of the Tool in Treviso;
12. to discuss the results obtained with stakeholder.

Participating Members

The following members of IST, UAVR, NCSR-Demokritos, TUC and stakeholder
participated in the meeting:

e |ST — Marta Almeida, Vania Martins
e UAVR - Hélder Relvas, Joana Ferreira
e NCSR “Demokritos” — Lila Diapouli
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e TUC — Mihalis Lazaridis
e ARPAV - Francesca Liguori

Agenda of the Meeting

The working agenda of the meeting is displayed in Figure 4.

Topics

* Motivation and objectives of the project — Marta Almeida: IST

+ Life Index-Air Management tool functionalities — Lila Diapouli: Demokritos

* Implementation of the Life Index-Air Management tool in Treviso — Mihalis Lazaridis:

University of Crete

LIFEINDEXAIR

B [} WWW.LIFEINDEXAIRNET

Figure 4 — Working agenda of the meeting.

Working resume

The meeting started at 9:00 with the introduction of all participants. Marta Almeida gave
a general overview of the LIFE Index-Air project: motivation, goals and structure. Lila
Diapouli introduced the LIFE Index-Air Management Tool and gave training regarding
the different functions of the Tool. The manual for the Management Tool utilisation was
presented. This manual includes the description of all the functions of the Operational
Platform and the input data needed in the application of the “Scenario” tab. The results
of the implementation of the Tool in Treviso were presented by Mihalis Lazaridis.
Following the presentations, Francesca Liguori was able to exchange views, knowledge
and experience and highlight different aspects of the issue of air quality management. In
addition, she has gotten familiar with the Tool's functions. Project partners indicated
ways of effective use of the project outcomes.
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The PowerPoint that supported this meeting is shown in Annex 1.

The meeting ended at 10:30.

Images of the online meeting
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Deposited dose rate(ug/h) Deposited dose (ug)

ET1 Region ET1 Region

Figure 5 — Lila Diapouli presenting the Tool’s functions.
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Figure 6 — Lila Diapouli presenting the functionalities of the scenario builder.

Figure 7 — Intervention by Francesca Liguori, ARPAV member (Stakeholder).
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Main conclusions of the meeting

LIFE Index-Air partners presented the motivation, goals and structure of the project, as
well as the results from the implementation of the management tool in Treviso. A part of
the meeting was dedicated to the training of stakeholder in the use of LIFE Index-Air
Management Tool. The meeting closed with a discussion between LIFE Index-Air team
and stakeholder regarding details on the results presented. The functionalities of the Tool
were demonstrated in detail, discussing as well on the different improvement measure
scenarios that may be applied and the best ways to make use of the Tool’s outcomes,
with respect to environmental management and development of cost-effective mitigation
strategies.

The improvement measures applied were targeting reductions to the relevant
anthropogenic sources where reductions are possible such as: road traffic emissions
and emissions from biomass burning for residential heating. The support training material
(manual and video) is expected to further assist local and national authorities in the
application of the Management Tool. The manual and video have been published in the
project website in order to attract additional end users.

Francesca Liguori showed interest and motivation in using the Management Tool to
enhance ARPAV current air quality policies. The main air quality concern is the
occurrence of high pollutant emissions related to the biomass burning for residential
heating in the Treviso area. ARPAV is interested in develop and apply cost-effective
mitigation strategies and Francesca Liguori recognised that the Tool can be a good help.

The adoption of management tool by this authority ensures the use of project outcomes
after the project end. The project partners will maintain the communication with this key
stakeholder, providing support in the application of the management tool.

Approval of the Meeting Minute

According with the LIFE Index-Air Management Guide the minutes shall be considered
as accepted if, within 10 calendar days from sending, no Member has sent an objection
in writing to the chairperson. The chairperson will send the final version of the minutes
by email to all the beneficiaries that were call to the meeting. Also a copy of the minutes
will be archived in the LIFE Index-Air webpage.
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Annex

Powerpoint of the meeting and training course with Regional Agency
for Environmental Protection and Prevention of the Veneto
(ARPAV)

LIFE Index-Air project: Development of an Integrated
Exposure — Dose Management Tool for Reduction of
Particulate Matter in Air

Stakeholders meeting
Tuesday 12 October 2021

I.lFE!NDEXAIR WTLIESEBN&\O a:;:‘:’:r‘:“dﬂ g% B DEMOKRITOS NATIONAL INSTITUTE WWW.LIFEINDEXAIRNET

LA (el OB ) e conras o e smnsscn FOR HEALTH AND WELFARE
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Topics

* Motivation and objectives of the project — Marta Almeida: IST

* Life Index-Air Management tool functionalities — Lila Diapouli: Demokritos

* Implementation of the Life Index-Air Management tool in Treviso — Mihalis Lazaridis:

University of Crete

ﬂiELTN‘-EEXAIR D WWW LIFEINDEXAIRNET
Motivation
EU urban population exposed to harmful levels of air pollution in 2013-2015
EU limit/target values WHO guidelines
S swsss MMM
PM,, 16-20 % 't»'ﬁ» ™ BLeS2es *iii*i‘ ‘
o v i wors ApRRRARRIE
e ;s P so ppMAAAAE
Round 90 % of Europeanslivingin cities are exposed to levels of air pollutantsdeemed
damaging to health by the World Health Organization’s more stringent guidelines.
LIFEINDEXAIR
ety O WWW.LIFEINDEXAIRNET
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Measuring outdoor
levels of particles at
fixed ambient air
quality monitoring
sites has been the
traditional way of
evaluating urban air
quality

This fixed monitoring
stationsare
supposed to assess
the exposure of all
the population to
particles

LIFEINDEXAIR

Measuring outdoor
levels of particles at
fixed ambient air
quality monitoring
sites has been the
traditional way of
evaluating urban air
quality

This fixed monitoring
stationsare
supposed to assess
the exposure of all
the population to
particles

Motivation

Assessment of human exposure to particles

Motivation

However, this approach fails to
account for all components of
exposure

15t There is a huge
heterogeneity in the
concentrations of
pollutantswithin the city

2" People spend more
than 90% of the time
indoors

31 There is a huge

heterogeneity in time activity
patterns of the population

] WWW.LIFEINDEXAIRNET

Assessment of human exposure to particles

However, this approach fails to
account for all components of
exposure

15t There is a huge
heterogeneity in the
concentrations of
pollutantswithinthe city

2" People spend more
than 90% of the time
indoors

3" There is a huge
heterogeneity in time
activity patterns of the
population

This brings the considerable importance of assessing the personal integrated exposure to particles as it is the
key determinant of the dose received by an individual and to study the sources associated with this exposure.
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WHAT Is THE LIFE INDEX-AIR PROJECT?
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IMPLEMENTATION OF THE TOOL IN 5 EUROPEAN CITIES
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Presentation of the functionalities of the
Index-Air Management Tool

Evangelia Diapouli
NCSR “Demokritos”

GELONGS To g,
%)

Stakeholders meeting
Tuesday 12 October 2021

P TECNICO i 9 Tectica .
UFEINDEXAIR ) [rise (M. E3EE B omommos ) sooiiiii, (B wwwaremosmner

PROTO PIANGADO.

Introduction to the Index-Air tool

You are logged in as msensis

LIFEINDEXAIR +Hove DATAANALYSIS ABOUT-  CONTACTS G+LOG OUT

LIFE INDEX-AIR PROJECT
PARTNERS

MANUAL

INFORMATIVE VIDEO

N
msensis

“a;_\_ones T0 v
¥

The Index-Air Tool is an integrated exposure-dose-burden of disease tool, which allows the
quantitative assessment of policies and mitigation strategies for air quality management and
protection of public health.
The tool analyses emission and ambient concentration data, based on current conditions
as well as future scenarios determined by the user for testing different mitigation measures.
Through the application of a number of specialised models, it calculates population
exposure to airborne particulate matter (PM), deposited dose and respective burden of
disease.
A detailed manual and an informative video are also available, describing how the Index-Air Tool
was developed and its features and mode of operation.

The tool is currently applied for 5 cities: Athens, Kuopio, Lisbon, Porto and Treviso. If you are
interested in including your city in the LIFE Index-Air Tool, please contact:

e

The Index-Alr Tool was developed with the contribution of the LIFE financial instrument of the European Community (LIFE15 ENV/PT/000674), This work reflects only the authors’ view and EASME Is not responsible for any use that may be
made of the information it contains.
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LIFEINDEXAIR

PROTO PNANGAO.
ey

Introduction to the Index-Air tool

LIFEINDEXAIR tHoME DATAANALYSIS ABOUT-  CONTACTS
city: G*LOG OUT

‘ 1. Lisbon
2. Porto
3. Athens

4. Kuopio
5. Treviso

Base Scenario

2180

Emissions Ambient concentrations PM10 Exceedances Population groups maps Population exposure Deposited dose Burden of disease

Pollutant: Choose Pollutant _ Source: Choose Source Get Data

Calculation steps

Exceedances of the
24hr PM10 EU limit
value

Gaseous and Mapping of PM
particulate ambient
emissions concentrations

I/0 relationships

Population density Time-activity data

Burden of Disease (BoD)

Time-activity
Population exposure data
(by subgroup and for

total population)

Dose deposited
(for each subgroup)

http://194.219.150.53:5050/
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Mapping of ambient PM concentrations

PM2.5 (%)

Mapping of population exposure

Gridded emissions by SNAP
macrosector for gaseous and
particulate pollutants (1x1 km?)

species, 1h, 1x1km?

Surface gridded concentrations by PM

3D meteorological fields (Temp, Wind,

LIFEINDEXAIR
[ Frviar

Water vapour, Precipitation,...)

B Energy production

W Commercial, services and residential combustion
M Industrial combustion and production processes

M Extraction and distribution of fossil fuels

W Solvents use

M Road transport

B Maritime transport, aviation and off-road transport
B Waste treatment and disposal

I Agriculture

- LFEINDEXAIR [W].:
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y=0.73x+3.19
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Indoor / outdoor \
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indoor microenvironments// \

Estimation of indoor
concentrations microenvironmental approach

Estimation of personal
exposure through the
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S
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Time-activity data

Other

mindoor Lezsure
m Outdoor
®Private Transport
® Public Transport

m Physiscal ativity outdoor
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= Clzszoom

1 School -Outdoor
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- ureinDEXAIR [§l
[ Frrane=

Mapping of population exposure

Population
exposure
(ng/m?3nop)

vk
a

Population density

Ambient

(number of
people, nop)

concentrations
(ng/m3)

PM dose deposited on the respiratory tract

v Based on average 30-min exposures (for weekdays and weekends separately)

v" Under the specific anatomical and physiological conditions determined by the
subject’s age and activity

‘ Extrathoracic pa

» Calculation of dose for PM2.5, PM10
and PM2.5-10

Thoracicd A TS
Hmmhmla—H : é

» Daily variability of dose & daily and
yearly cumulative dose |

s | Bronchiolar
fl

Alveolar
ll Interstitial

Bronchioles

Terminal Bronchioles
Respiratory Bronchioles
Alveolar duct + Alveoli

Alveolar<
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Burden of Disease due to PM2.5 exposure

The Burden of Disease methodology is based

on Concentration — Response functions found 14 -
through epidemiological studies and
calculates: i3

v YLL - years of life lost due to premature

mortality i

Relative risk

v/ YLD - disability weighted years lived with
disabilities

11

v DALY - disability adjusted life years = YLL + 1 | |
YLD 0 10 20 30

PMZ2.5 concentrations [pug m-3]

40

v" Number of Deaths

C-R functions for natural mortality from HRAPIE
recommendations (Heroux et al. 2015).

LIFEINDEXAIR
[ B

Application of alternative scenarios

3 types of emissions:
v Vehicular traffic
v" Residential wood combustion

v’ Cruise shipping

» Reference values for base emission parameters

4

Modification of emission parameters and /or time-activity patterns
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- LFEINDEXAR [

Emission parameters

» Vehicular Traffic

o Apportionment (%) of total passenger cars per fuel type (petrol, diesel or electric)
Apportionment (%) of petrol passenger cars per age (Euro | to Euro IV)
Apportionment (%) of diesel passenger cars per age (Euro | to Euro IV)
Apportionment (%) of standard buses per fuel type (diesel, natural gas or electric)
Apportionment (%) of diesel standard buses per age (Euro | to Euro IV)
Total number of passenger cars
Total number of standard buses

O O O O O O

» Residential heating

o Apportionment (%) of wood burning devices per type
o Quantity of wood consumed (in tons/year).

» Cruise shipping

o Number of cruisers (for Athens, Lisbon and Porto)

- LIFEINDEXAIR

Estimation of ambient concentrations for

modified emissions = o
40 g
» Nonlinear relationship between emissions and concentrations ZZ - iy
» Need of a fast response O 2 i =
Lisbon —
20 T
‘ 199 ) / 17=0.983
~ 0l . RMSE=0.25 g.m~>
Ambient PM concentrations are calculated based on modified §., - ° »
emissions, by the use of Artificial Neural Networks (ANN) z e S
T e g :: / 2=0.993
¥ ) / :“ o, - . . IRMSE:O.?sug.m"
/' Training / Validation g o 2 4 6 8 10
\ \ p o 40 -
\ Set \\ Set 30 o Treviso -
\ \ 20 e
S 10 4 ) = ?=1.0
04 ) . - RMSE:IO.OI pg.m~3
0 10 20 30 40
10 =
ANN algorithm 1 R
WRF-CAMx modelling system developed for 47 ' =089
x _ = u d == RMSE=0.02 ug.m~?
10 scenarios - full year simulations each city S

PM2.5 from CAMx (ug.m~3)
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Calculation steps

New PM10 & PM2.5
concentrations

measures emission
values

[Selection of control] » New

\ 4 \ 4

Estimation of BoD parameters
based on new PM2.5
concentrations ‘

[ Calculation of exposure and dose ]

Selection of modified time-

Calculation of new exposure and « activity patterns for selected
dose values subgroup

Reference values for emission parameters

Vehicular traffic

Table A1e. Treviso: Base case input data for Traffic.

Total number of passenger cars 140111 Total number of standard buses 360
Petrol Passenger Cars (%) 51.35 Diesel Standard Buses (%) 100
Diesel Passenger Cars (%) 48.65 Natural Gas Standard Buses (%) 0
Electric Passenger Cars (%) 0.00 Electric Standard Buses (%) 0
Petrol Passenger Diesel Passenger Diesel Standard
Cars Cars Buses
Euro | (%) 16.12 2.78 20.71
Euro Il (%) 19.70 7.43 16.16
Euro 111 (%) 14.94 22.57 25.64
Euro IV (%) 31.72 34.58 19.96
Euro V (%) 14.62 30.48 16.62
Euro VI (%) 2.90 2.16 0.91
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Reference values for emission parameters

Residential wood burning

Table A2e. Treviso: Base case input data for Residential heating.

Type of device Contribution (%)
Fireplace 13.70
More Efficient Fireplaces 13.69
Woodstove 36.26
Wood burning furnace 0.00
Salamander Stove 20.79
Boiler 3.23
Oven 7.61
Wood burning water heater 4.72
Furnace 0.00
Quantity of wood consumed (tons/year) 74631

Reference values for emission parameters

Table A3. Base case input data for Cruise ships.

City Number of cruise ships
Athens 622
Lisbon 300
Porto 85

* = All emission parameters should be filled in in each scenario screen.
= For each type of mitigation measure (Traffic, Residential heating and Cruise

shipping), it is recommended to run initially the scenario with the base case
data and use this output as reference for all modified scenario comparisons.
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Implementation of the
Index-Air Management Tool in Treviso

Mihalis Lazaridis
University of Crete
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Stakeholders meeting
Tuesday 12 October 2021
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Introduction

> Treviso is located in the region of Veneto in the North-Eastern part of
Italy (approximately 30 km North of Venice).

» Air pollution sources:

*+ Road: The motorisation rate is high in Metropolitan Area of Treviso.
Specifically, 610-700 passenger cars per 1,000 inhabitants (Eurostat,
2019).

 Rail: The Treviso central railway station has 7,000,000 million
passenger movements each year (Centostazioni , 2010)

* Airport: Treviso has an airport with 24,116 aircraft movements and
3,254,731 passengers in 2019 (Assaeroporti, 2019)

* Industry: There are many companies such as textile, construction and

paper milling (https://sarasotasistercities.org/treviso-province-italy/).

Base case

Emissions-Treviso municipalit

Agriculture sector

B Combustion in energy and transformation industries W Agriculture

mExtractionand distribution of fossil fuels and geothermal energy M Solvent and other product use

Non-industrial combustion plants B Combustion in manufacturing industry & Production processes ‘L largest
source

# Road transport m Other mobile sources and machinery

Waste treatment and disposa|

NH; (89%)

Non-industrial combustion plants
sector

/] LN

SO, PM PM metals
10 25 1 o,
(81%) (T1%) (76 %) (75-100%)

\' Solvent and other product use sector

Pb ‘L
0% 10% 20% 30% 0% 50% 60% 70% 80% 90% 100%

VOC (53%)

Figure 1 — Share of Treviso municipality emissions (%) of the main
pollutants, by sector group in 2015 Road transport sector

NOXx (59%)
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Base case

Emissions-other municipalities of the metropolitan area of Treviso

B Combustion in energy and transformation industries B Agriculture

Nen-industrial combustion plants = Combustion in manufacturing industry & Production processes
™ Extraction and distribution of fossil fuelsand geothermal energy @ Solvent and other product use

= Road transport m Other mobile sources and machinery

Waste treatment and disposal

0% 50% 60% 70% 80% 90% 100%

Figure 2 —Share of other municipalities of the metropolitan area of
Treviso emissions (%) of the main pollutants, by sector group in 2015.

—

Other mobile sources and machinery S©:
(70 %)

Base case

Ambient concentrations

PM; s

PM,,

R

SRIRENARNUNARAEADENN
SRINENANRNNEREREROEN
ARINNENRSARARONRERED
i i TaRRREnnNmn

NENNENNNNGERANNED
ARNNNANERRNNRNND
] SEERENNEANEaN Biag
gENANRNi Callal

111l
T
'i=i=Anmo

€SS | SS14
g 0Bgd AAgE DO >l S L L
Figure 3 — Annual average ambient concentrations of PM (ug/m3) in
Treviso.

Agriculture sector

|

NH; (94%)

largest
source

Non-industrial combustion plants

sector
PMio  PM,s  metals
(64 %) (71%) (84-96%)

Solvent and other product use sector

|

VOC (41%)

Road transport sector

NOx (50%)

The annual PM;q
concentrations were below
the annual limit value (40

pg/m?3).

Annual PM,,concentration

394 ug/m® for Treviso
municipality

387 upg/m® for  other
municipalities

The annual PM, 5

concentrations were above
the annual limit value (20

pg/m3)

Annual PM, s concentration

265 ug/m® for Treviso
municipality
26.1  upg/m® for  other

municipalities
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Base case

PM,, Exceedances

Table 1 — Number of PM,, exceedance days for Treviso

. O OO | Minimum | Maximum_
91 12

Other municipalities of the metropolitan area of Treviso 83 118

The daily limit value (50 ug/m? ) should not be exceeded
more than 35 times a year based on directive
2008/50/EC.

Both in the Treviso municipality (112 exceedances/year)
and the other municipalities of the metropolitan area of
Treviso(118 exceedances/year) the EU guidelines were
exceeded.

Base case
Population Groups

ALL GROUPS (ALL AGES)
: Treviso  municipality has a
population density of 1003

inhabitants/km?.
HHHHTH
A pRaads Population-5 subgroups
rantst + 56% were working adults (26-
tH ey 65 years old),
ZetoBs A 00 . * 25% were elderly people (> 65
orze n¥es L £':ﬁnr:1% year o|d),
B * 12 % students (11-25 vyears
R — old),
ol oo |o]0] « 4 % elementary school children
(5-10 years old)

Figure 4 — Map with spatial distribution (1 km x 1 km) .
of all population across Treviso, expressed in numbere and 3 % pre—school Ch||dren

of people (nop). (<5 years old)
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Base case
Population exposure

Table 2 — PM and heavy metals annual average exposure for each population group in Treviso

Treviso
Municipality

Other

municipalities of
the metropolitan
area of Treviso

All groups

Pre-school children

Elementary school

Working adults

children
Students

Elderly

All groups

Pre-school children
Elementary school

Working adults

children
Students

Elderly

31000
1200

1200

4200
18000
6800

14000
590
540

1900
8200
3100

23000

600
22

22

76
340
140

330

190
80

ng/m*nop
440 2200
16 81
17 83
56 280
240 1300
100 530
210 1400
78 47
72 49
26 180
110 790
48 350

| PMo | PM. | As | Cd_| _Ni__|Pb]

ug/m**nop

5200
190

200

660
2900
1200

2400

83
290
1300
550

» The annual average exposure to PM and heavy metals weighted by the number of people

(nop) in Treviso.

» Therefore, population exposure is higher in Treviso municipality in comparison with the

other municipalities due to the larger population in Treviso municipality.

» Regarding the heavy metal, the highest population exposure was obtained for Pb (5200

ng/m?3), followed by Ni (2200 ng/m?), As (600 ng/m?3) and Cd (440 ng/m?3).

Daily PM10 dose (jg)

Pre-school children

respiratory tract (HRT) for each population group in Treviso.

wo

mAl

WE

= bb

wo

Base case
Deposited Dose of PM,

WE

children
Figure 5 — Daily deposited dose of PM,, (ug) and its distribution in the different regions of the human

= BB

Elementary school

mET2

wD

L3

Students

mET1

WD

Working aduks

WE

wD

Elderly

WE

§

&

Distribution in the regions of the HRT
(Al, bb, BB, ET2 and ET1)

» Daily deposited dose of PM;q ranged from 135.5 pg (pre-school children) to 339.5 ug
(students) on weekdays while on weekends the daily deposited dose ranged from 68.9 g

(pre-school children) to 210.4 ug (working adults).

» Higher deposited dose was observed on weekdays than on weekends due to the high dose in
school environment during weekdays.

» The daily deposited dose was higher in the ET1 and ET2 regions on both weekdays and
weekends for all population groups.
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Base case

Deposited Dose of PM, 5

mAl L1

Daily PM2.5 dose (ug)
3

WD WE WD WE

Pre-school children | Elementary school
children

BB =ER

WD WE

Students

mETL

WD

*PM25

WE

Working aduks

WD

WE
Elderly

100%

80%

60%

40%

20%

Distribution in the regions of the HRT
(Al bb, BB, ET2and ET1)

Figure 6 — Daily deposited dose of PM,5 (ug) and its distribution in the different regions of the human
respiratory tract (HRT) for each population group in Treviso.

» The daily deposited dose of PM, s ranged from 57.4 ug (pre-school children) to 122.6

Mg (students) on weekdays.

» Regarding weekends, the daily deposited dose in the human respiratory tract ranged
from 37.4 ug (pre-school children) to 94.1 ug (working adults)

» Finally, the daily deposited dose was higher in Al region on both weekdays and

weekends.

Base case

BURDEN OF DISEASE

Table 3 — Upper respiratory infections and natural mortality per population sub-group in Treviso.

T ervespronmectons | Nowraworay |
_ Pre-school children Elementary school children All groups ‘Working adults Elderly All groups
040 0.s3 0 o) 2000 35000
000 000 000 5400 Ly |
040 0s 03 8100 s0 1000
[ s EENCE 000 000 o0 1200 1400
- 4400 = - = =
- T = = = -
- = = - - =
- o = = - -
- Z = = - -

» Upper Respiratory Infections were used for the children population

groups (pre-school children and elementary school children).
» Natural Mortality was used for adults over 25 years old (working adults

and elderly).

» The days of school absenteeism and the total sick days were 1500 and

7200, respectively.

» In total, 1400 premature deaths were attributed to PM, 5 exposure.
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Scenarios

Table 4- Scenarios applied in tool for Treviso

m Scenario code Measure

To replace the no. of diesel

S1 §
cars to electric cars > The scenarios Of
S2 To consider all cars as electric
Ren Table 4 were
ger s3 To reduce the total no. of
& Rkl 8 implemented in
Road fleet To remove the cars from T )
< EURO I, II, Illand IV - > 50% reviso.
fehic = of cars are EURO V and 50%
are EURO VI
To change the buses fleet to > .
o s5 EURO V (50%) and EURO VI There are not cruise
e (50%) hi i T 5 d
6 To cor}siderall buses as S |pS In Ireviso an
electric hence the scenarios
To replace inefficient devices ] N
57 (Fireplaces, Woodstove and Of Cr uise s h | pS (59 &
Residential Salamander Stove) for “More
heating Efficient Fireplaces” S 10) were n Ot
= 20% reduction of wood implemented.
consumed
Scenarios
» The grey bars represent the

Road traffic Residential heating Cruise ships.

% 5 e relative changes (between the

S2 S3 sS4 S5 S6 s7 S8
00 base and measure values) that
10 are within the uncertainty of
29 the Tool (+ 2%).
2 - Only scenarios S4,S7 and S8
=0 achieve relative  changes

(reduction) in annual PM
concentrations.

A\ 4

Reltive changes (¥) in annual PM10 concentiations
-

o

b

The higher relative change in
annual PM,, was observed for
scenario S7 (7.9 % and 6.4 %
decrease in Treviso

—I municipality and other
20 municipalities, respectively).

20 » The same observation was
observed for PM, s .
Specifically, scenario  S7
decrease PM, 5 concentrations
by 8.3 % and 6.4% in Treviso
100 municipality and other

TREVISO MUNICIPALITY ® OTHER MUNICIPALITIES OF THE METROPOLITAN AREA OF TREVISO mu nlc‘pal Itles! respeCtlve'y-

Y

TREVISO MUNICIPALITY ® OTHER MUNICIPALITIES OF THE METROPOLITAN AREA OF TREVISO

Road traffic Residential heating Cruise ships

~—

s1 S2 S3 sS4 S5 S6 S7 S8 S9 s10

o
°

-6.0

-8.0

Relative changes (%) in annual PM2.5 concentrations O

Figure 7-Relative changes (%) in annual a) PM,, and b) PM, 5 concentrations
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Figure 8-Relative changes (%) a) in PM, ; deposited dose (working adults)

and b) in deaths due to PM, ; exposure
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Scenario S7 achieves the
highest relative change (%)
in PM deposited dose,
followed by S8 and then S4.

The values for the other
scenarios are within the
range of uncertainty of the
Tool (+ 2%).

In addition, scenarios S7 and
S8 achieve 9.5% and 2.7 %
reduction in deaths due to
PM, 5 exposure, respectively.

The most important
measures taking into account
the most efficient reductions
are the residential heating
scenarios (S7 & S8).
Therefore, it is important to
implement measures to
reduce emissions  from
residential heating.
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Introduction

The present Minutes Report has been made to provide an overview of the meeting and
training course with Lisbon and Tagus Valley Regional Coordination and Development
Commission (CCDR-LVT). The meeting took place on 13" of October 2021. This
meeting was attended by a total of 8 participants: 3 from IST, 3 from UAVR and 2 from
CCDR-LVT.

CCDR-LVT is a decentralized body of central government. Its mission is to promote an
integrated and sustainable development of the Lisbon region (NUT Il). CCDR-LVT is
tasked with coordinating and promoting in the Lisbon region governmental policies with
regard to regional planning and development, environment, land management, inter-
regional and cross-border cooperation and also support local government and inter-
municipal associations. CCDR-LVT’s fields of intervention also encompass the
management of regional operational programs funded by the European Union, as well
as other regional development financing instruments.

More specifically, CCDR-LVT is responsible by:

1. conduct the management and evaluation of air quality in LVT region, ensuring its
quality;

1. ensure the accuracy of the pollutant measurements in LVT region;

ensure the availability of information on ambient air quality in LVT region;

3. ensure that exceedances in LVT region are communicated to the local
authorities, health authorities and the public;

4. develop, promote the implementation and monitor the air quality plans for the
LVT territory, which establish measures to achieve the limit values;

5. emit an opinion on private air quality monitoring networks installed under the
scope of the facility licensing procedures in LVT region.

N

Marta Almeida, as coordinator of the project, was the chair of the meeting and nominated
Vania Martins (from IST team) as the rapporteur.

Objectives

The objectives of this meeting were:

13. to highlight the motivation and goals of the LIFE Index-Air project;

14. to present the works developed to identify the main pollutant emission sources in
Lisbon;

15. to introduce the LIFE Index-Air Management Tool;

16. to train the stakeholders to run the LIFE Index-Air Management Tool;

17. to present the results of the implementation of the Tool in Lisbon;

18. to discuss the results obtained with stakeholders.
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Participating Members

The following members of IST, UAVR and stakeholders participated in the meeting:

e IST — Marta Almeida, Vania Martins, Tiago Faria
¢ UAVR - Hélder Relvas, Joana Ferreira, Ana Isabel Miranda
e CCDR-LVT - Luisa Nogueira, Sandra Mesquita

Agenda of the Meeting

The working agenda of the meeting was the following:

¢ Motivation and goals

¢ Identification of pollutant emission sources in Lisbon
e LIFE index-Air decision support tool

e Implementation of the tool in Lisbon

Agenda

Motivacdo e objetivos

Identificagdo de fontes emissoras em Lisboa
Ferramenta de apoio a decisdo LIFE index-Air
Implementagdo da ferramenta em Lishoa

LIFEINDEXAIR

) WwWw LIFEINDEXAIR NET

Figure 8 — Working agenda of the meeting.

Working resume

The meeting started at 9:00 with the introduction of all participants. Marta Almeida gave
a general overview of the LIFE Index-Air project: motivation, goals and structure, and
presented the scientific works developed to identify the pollutant emission sources in
Lisbon. The presentation of these results was followed by the demonstration of the LIFE
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Index-Air Management Tool and training of stakeholders in the use of the Tool by Hélder
Relvas. The manual for the management Tool utilisation was presented. This manual
includes the description of all the functions of the Operational Platform and the input data
needed in the application of the “Scenario” tab. The results of the implementation of the
Tool in Lisbon were presented by Marta Almeida. The PowerPoint that supported this
meeting is shown in Annex 1. The presentations were followed by a discussion between
LIFE Index-Air team and stakeholders, regarding the results presented. Sandra Mesquita
and Luisa Nogueira asked questions about functions/options of the Tool and gave
feedback on the results obtained for Lisbon. Project partners closed the meeting by
pointing out the ways to make effective application of emission control scenarios and use
of the project outcomes.

The meeting ended at 11:10.

Images of the online meeting

v' Baseado em fungdes concentragdo-resposta recomendadas
pela OMS.

v’ Burden of disease é calculada considerando as infe¢des das vias
respiratérias superiores para criangas, e a mortalidade natural
para a restante populagdo.

Figure 9 — Hélder Relvas demonstrating the LIFE Index-Air Management Tool.
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Figure 10 — Marta Almeida presenting the results of the improvement measures applied in Lisbon.

Marta Almeida Vénia Martins

Luisa Nogueira

Tiago Faria - IST Joana Ferreira

Figure 11 — Intervention by Sandra Mesquita, CCDR-LVT member (Stakeholder).
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Figure 12 — Intervention by Luisa Nogueira, CCDR-LVT member (Stakeholder).

Main conclusions of the meeting

LIFE Index-Air partners presented the motivation, goals and structure of the project, as
well as the results from the implementation of the management tool in Lisbon. A part of
the meeting was dedicated to the training of stakeholder in the use of LIFE Index-Air
Management Tool. The meeting closed with a discussion between LIFE Index-Air team
and stakeholders regarding details on the results presented. Among the topics discussed
during the meeting were the methodologies applied for the development of the Tool's
algorithm and the included databases on emission strengths and concentration levels.
The functionalities of the Management Tool were demonstrated in detail, including the
possibilities offered by the Tool for emissions management and control.

The improvement measures applied were targeting reductions to the relevant
anthropogenic sources where reductions are possible such as: road traffic emissions,
emissions from biomass burning for residential heating and cruise shipping emissions.

The support training material (manual and video) is expected to further assist local and
national authorities in the application of the Management Tool. The manual and video
have been published in the project website in order to attract additional end users.

Sandra Mesquita asked if it is possible to change the emissions inventory used in the
scenario base of the Tool with updated data. UAVR team answered that it is possible,
but it would imply the simulation of all the modules and the insertion of the new
information in the Tool by mSensis. This additional work would require extra funding for
pay mSensis service, which is not valid.
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Luisa Nogueira stated that would be interesting to introduce more improvement
measures in the scenario builder, especially in terms of the cruise ship scenario, such
as changing cruise ship technology.

The project results will be disseminated in the CCDR-LVT website.

The adoption of Management Tool by this authority ensures the use of project outcomes
after the project end. The project partners will maintain the communication with this key
stakeholder, providing support in the application of the Tool.

Approval of the Meeting Minute

According with the LIFE Index-Air Management Guide the minutes shall be considered
as accepted if, within 10 calendar days from sending, no Member has sent an objection
in writing to the chairperson. The chairperson will send the final version of the minutes
by email to all the beneficiaries that were call to the meeting. Also a copy of the minutes
will be archived in the LIFE Index-Air webpage.
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Annex

Powerpoint of the meeting and training course with Lisbon and Tagus
Valley Regional Coordination and Development Commission
(CCDR-LVT)

LIFE Index-Air:
Desenvolvimento de
uma ferramenta de

apoio a decisao para
reduzir a exposi¢cao da
popula¢ao a particulas
atmosféricas

Life Index-Air @ CCDR-LVT T —— &
13/10/2021 p i

LIFEINDEXAIR reeneo B BB
e o [ 8 oevommmos  €) wioui i, ) WWWLIFEINDEXAIRNET

~PROATO FANGIAO.
FELA Uhak EuROStIA

Agenda

* Motivacdo e objetivos

« Identificagdo de fontes emissoras em Lisboa
* Ferramenta de apoioa decisdo LIFE index-Air
* Implementagdoda ferramenta em Lisboa

LIFEINDEXAIR
) WWW.LIFEINDEXAIRNET

| o=y
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Motivagao
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Motivagao
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1 - Avaliagdo da contribuicdao das fontes emissoras para a exposi¢dao a PM
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1 - Avaliagdo da contribuicdao das fontes emissoras para a exposi¢dao a PM
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2 — Avaliagao da contribuigdo dos transportes para a concentragao, exposi¢ao e dose
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The spatial distribution (1 km x 1 km) of ambient concentrations of selected particulate
pollutants is presented on the map. The average value at the study area, along with the
minimum and maximum values found across the city, are provided in the table below.
Concentrations are presented in ug/m® for PM10 and PM2.5 and in ng/m* for heavy metals.

Average Minimum Maximum Nt
Lisbon Municipality 2543 2141 3873
Other municipalities of the metropolitan area of Lisbon 1808 1153 3277
| o | o | | o | @ |
<10y9m3 10-20 g3 20-30pgm3 20-40p0m3 » 40 yym3
D s}
WRF-CAMx model
LIFEINDEXAIR
 se0.e70 rmascao0 O WWW.LIFEINDEXAIRNET

Page 51 of 133



LIFE Index-Air — Report of the meetings and training courses with stakeholders

Metodologia
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respiratério (Chalvatzaki and Lazaridis, 2015)
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3 — Avaliacdo da contribui¢do de fontes interiores para a exposi¢ao
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3 — Avaliagdo da contribuicdo de fontes interiores para a exposi¢do
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promoted through the project are:
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of annual gridded emissions, are provided in the table below. The relative contribution of all emission sources to the  a
selected pollutant. as an average for the whole city. is shown on the graph below.
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PM10 Exceedances  Population groups maps  Population exposure  Deposited dose

Pollutant: Source: Road transport

Road transport i
Total (Gglyear) Min value (Gglyear)  Max value (Gglyear)
Lisbon Municipality 44040 0.0e40 20e-1
Municipalities of the metropolitan area of Lisbon 17e+1 0.0e+0 20e1
NOXx emissions per source (expressed as % of total)
er mobile SOUTCes an: ”

Non-industrial combustion plants

Combustion in energy and

formation

CGrLOG OUT
N
msensis
Base Scenario
Tolal Passenger Cars (n)  RELIPYY] Total Standard Buses (n) 3500
eposited dose Burden of disease

‘ Get Data

Base Scenario

Total Passenger Cars (n) 1351440

Total Standard Buses (n) 3500

Burden of disease

Parque Notur;
AR AT
Sebiey
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LIFEINDEXAIR oMe 0aasualvsis  ABOUT-  CONTACTS G+LOG OUT

city: - Yvear: - | T Go

Showmap

" o P25
oo spu 0 POroentlo <1 s of arblont conceniatio sulate polutants s presented on the r As
The average value ‘study area, along vith the minimuma  SUMMer s found across the city, are provided in ¢4
table below. Concentrations are presented in pg/m’ for PM10a  Spring Im? for heavy metals. N

Lisbon Municipality 1400 162 2167
f Lisbon 581 608 1819
| o | e | ¢ | e | e |
<soms PR e P >20sm

Comprobeive A Ovely Mdel wih Etmsions Validado com

medigdes da
Rede QUALAR

PMI0 is the only particulate pollutant for which the EU has defined a 24hr limit value (50 pgim), allowing @ maximum
year (35 days).

The number of exceedance days across the city is mapped here, as an indicator of compliance with the EU air quaity

standards.

ys for the study areas

o Minimum Meximum
Lisbon Municipality 7 %

2 2
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City: _ Year: - | | Go
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Go

oiy: veor: |3

Base
I -
Population exposure  (Deposited dose)  Burden of disease

Wood consumed (tonfyear)  RUIYEL

Emissions  Ambient concentrations  PM10 Exceedances  Population groups maps

Scenario

(o P o) LY [ i) P

Show results

Hons~ PM10
ELEMENTARY SCHOOL CHILDREN  5-10 P25
04 PM25-10
PRE-SCHOOL CHRLOREN s spiratory tract (ET1, ET2, BB, bb, Al as well as total deposited dose in e
STUDENTS particulate matter, is calculated for the various population subgroups,
WORKING ADULTS 2665 particle size fractions. The deposited dose is provided in terms of daily a
ELDERLY =65 f the deposited dose (in jig) and of the deposited dose rate (in pg/h) is Extrathoracic. pas
% — ___aweekenas. in the respective graphs, the deposited dose rate (DDR) and deposited Pharyne sl par
dose (DD) are shown in the left y-axis and the corresponding microenvironment in which exposure is occurring is shown in the right L Ll
yeaxis.
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Year: n Go

T o

Base Scenario

T

Emissions  Ambient PM10 Population P exp
Population group: Pollutsnt: | Show results
L (me-]
Daily dose for PM2.5 (pg)
Regen - s>
ET1 1893 1263
ET2 1019 680
88 167 127
bb 715 566
Al 2811 2089
Tl regons D 66.05 4725
Yearly dose for PM2.5 (jg)
Region Cumulative Dose
ET1 567463
ET2 305557
88 52939
bb 231798
A 884519
Al_regions. 2042277
Base Scenario

Emissions Ambient PM10
Population group:
_ALLGROUPS ~
Upper Respiratory Infections
dewddcomgidapels] Daly 133
Anosdevidaperdidos YL 002
Anos P a T e}
Numero de mortes Deaths 000
Natural Mortality
Daly 5180228
YL 3289232
YLD 18910.00
Deaths 202350

v Baseado em fungBes concentragdo-resposta recomendadas
pela OMS.

v' Burden of disease é calculada considerando as infe¢des das vias
respiratdrias superiores para criangas, e a mortalidade natural
para a restante populagdo.

Popolation groups maps.  Population exposure Dewsmdm

Total Standard B

Tota! Standard Buses (n) 3500
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Estimativa das concentra¢Oes apds alteragao nas emissoes

» Relagdo ndo linear entre emissdes e concentracdes
» Necessidade de rapidez

As concentragoes de PM sdo estimadas usando Redes Neuronais
Artificiais

/ w b

) £ e N
Treino ) ( Validagdo )

WRF-CAMXx
10 cenarios - ano inteiro

Medidas de mitigacdo da polui¢do

Residential heating

Patrol Passanger Cars (%) 3763 Diesel Standard Buses (%) @3
Diesal Passenger Cars (%) | 5206 Natural Gos Standord Buses (%) 67 Fitplce %) i
Elotric Passenger Cars (%) 031 Electric Standord Buses (%) 0 More Efficlent Freplaces (%) | 1536
Toasl 100 Tot 100 Woodstove (%) 2000
nger Cars (%) nger Cars () Diessl Wood burning furnace (%) 1100
Ewol s
Salomander Stove (%) 780
Ewoll 2119 2119 23
Boiler (%) 720
Ewoll o 103 600
Oven (%) 430
Ewolv %6 286 31
_— — — — Wood burning water heater (%) | 57
— % 1 3 Fumace (%) 038
L %% 9% %% L 95 99999999995999
Total Passenger Cars (n)

170427

Wood consumed (t
Total Standard Buses (n) 3500 sumed (tonlyear)

L Athens
40 4 e
20 / =0.998
i 3 RMSE=0.25 ug.m "
L T — =
20 40 60
» Lisbon
20 e
1oi / =0.983
0 RMSE=0.25 ug.m ™|
T —
10 20 30
10
ol Porto -
6 -
4 /
i) . 220,993
0 RMSE=0.06 ig.m~|
2 4 6 8 10
&
9 Treviso
30 -
20
10 4 =10
0 RMSE=0.01 ug.m~*|
T T
10 20 30 a0
“; T Kuopio
6+ 5 o
4
2 =0.989
o RMSE=0.02 jg.m?

2 4 6 8 10
PM2.5 from CAMX (pg.m ")

e it s 4 S

mprovement measure

Number of Cruisers 399
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Novo cenario — Substituir veiculos a diesel por elétricos

city: JRNEEIE AT 2015

Wood consumed (tonfyear)  REI7724

Improvement measure

Petrol Passenger Cars (%) 376

Diesel Passenger Cars (%) o
Eletric Passenger Cars (%) 624

Total 100 Total 100

Diesel Standard Buses (%) 933

Natural Gas Standard Buses (%) 57

Electric Standard Buses (%) 0

Petrol Passenger Cars (%)  Diesel Passenger Cars (%) Diesel Standard Buses (%)

Eurol 942 942
Euro il 2119 2119
Euroll 3103 31.03
Euro IV 2563 2563
EuroV 172 nn
Euro VI 1 1
Yol 9999 9999

Total Passenger Cars (n) 1351440

Total Standard Buses (n) 3500

1833

9999

Go

Link

save

http://194.219.150.53:5050/lifeindexair project.php

Manual for the management tool utilization
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Implementacao da Ferramenta de apoio a decisao LIFE
Index-Air em Lisboa

TECNICO
LISBOA

L'FEJNDEXAIR WL%&;%O ﬁ; e gw‘:‘.‘u ﬁ DEMOKRITOS NATIONAL INSTITUTE WWW.LIFEINDEXAIR.NET

3 sarem co o s s FOR HEALTH AND WELFARE
FELA Uhak EuROStIA

Ambient concentrations  PM10 Exceedances  Population groups maps  Population exposure  Depositeddose  Burden of disease LlFE I N D Ex AlR

PROJECT FUNDED
. R BY EUROPEAN UNION
Municipio de Lisboa
W Combustdo em inddstrias de energia e transformagdo W Agricultura
= InstalagBes de combustdo ndo industriais m Combustdo na inddstria de manufatura e processos de produgdo
L) e distribuigdo de is fésseis e energia geotérmica | Solventes e outros produtos

w Transporte rodoviario | = Outras fontes méveis e maquinaria |

Tratamento e eliminagdo de residuos

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Ambient concentrations  PM10 Exceedances  Population groups maps  Population exposure  Depositeddose  Burden of disease LIFE l N D ExAlR

PROJECT FUNDED
BY EUROPEAN UNION

Outros Municipios da Area Metropolitana de Lisboa

m Combustdo em industrias de energia e transformagdo m Agricultura

Instalagdes de combustdo ndo industriais I ® Combustdo na indistria de manufatura e processos de produgdo I
W Extragdo e distribui¢do de combustiveis fésseis e energia geotérmica W Solventes e outros produtos
W Transporte rodoviario ® Outras fontes méveis e maquinaria

Tratamento e eliminagdo de residuos
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PM2.5
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PROJECT FUNDED
BY EUROPEAN UNION
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Emissions PM10 Exceedances  Population groups maps  Population exposure  Depositeddose  Burden of disease LlFE I N D Ex AlR
— PROJECT FUNDED
BV EUROPEAN UNION

Concentragdes anuais de PM10 e PM2.5

PM10

o Ao Ao

Parque Naturaj
dp Andvidg

<Spgmd Sf0ugmd 10-15ugM 15.204gmd >20ppnd
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da Ausbid
| | @ | ® |
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() & =

Emissions PMIO Excosdances  Popuaon goups maps Popuson oposure  Daposeddose Burden of ssase LIFEINDEXAIR
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R

Concentragdes anuais de As, Ni, Cd e Pb

Diretivas da UE sobre Qualidade do
Ar Ambiente

Normas de qualidade do ar para
a prote¢do da saude humana

Valor limite/al:
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Emissions PM10 Exceadances  Population groups maps  Population exposure  Deposited dose  Burden of disease L'FE'NDEXA'R

-Pm-m
BY EUROPEAN UNION

PM2.5

Outono Primavera

| o | @ | o | @ | @ |

<5 pgim3 5-10 pgm3 10 - 15 pg/m3 15 - 20 pg/m3 >20 pg/m3

Emissions @ PM10 Population groups maps  Population exposure  Deposited dose  Burden of disease L'FE'NDEXA'R

PROJECT FUNDED
BY EUROPEAN UNION
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Emissions  Ambient Population groups maps  Population exposure  Deposited dose  Burden of disease LlFE I N D Ex AIR

-Pm-m
BY EUROPEAN UNION

PM10

Diretivas da UE sobre Qualidade do Ar Ambiente

Normas de qualidade do ar para a protecdo da
satide humana

Valorlimite diariode PM10 = 50 pg/m3

N3odeve ser excedido em mais de 35 dias/ano

células onde o valor limite diario foi excedido
mais de 35 dias/ano

== ' © i ; - LIFEINDEXAIR
Densidade populacional (n2 de /km?) R

® Criangas do pré-escolar (0 a 4 anos)
= Criangas do ensino basico (5 a 10 anos)
» Estudantes (11 a 25 anos)

I “ Adultos (26 a 65 anos) I

® |dosos (> 65 anos)

5000-10000  10000-15000 1500020000 000 o
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<5000 n0p.
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E——— LIFEINDEXAIR
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Emissions  Ambientconcentations P10 Exceadances  Population groups maps  Populaton exposwre  Deposited dose > Burden of disease LIFEINDEXAIR

PROJECT FUNDED
BY EUROPEAN UNION
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Population exposure @ Burden of disease

PROJECT FUNDED
BY EUROPEAN UNION
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Impactes da exposigdo a PM2.5 na saude humana

Infecgbes das vias respiratérias superiores Mortalidade natural

Criangas do Criangas do Todos os Todos os
Adultos Idosos
pré-escolar Ensino basico grupos grupos
Anos perdidos de vida sauddvel (DALY) 0.61 0.69 1.30 23000 28000 51000
Anos de vida perdidos por morte
0.00 0.02 0.02 11000 21000 32000
prematura (YLL)
Anos de vida perdidos por doenca e/ou
0.61 0.67 1.30 11000 7200 19000
incapacidade (YLD)
Mortes 0.00 0.00 0.00 320 1700 2000
Dias de doenga (ligeira) - 6400 - - - -
Dias de doenga (moderada) - 4000 - - - -
Dias de doenga (severa) - 80 - - - -
Dias de absentismo escolar - 2000 - - - -
Total de dias de doenga - 11000 - - - -
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Cenérios

MEDIDAS DE MELHORIA
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Redugdo da exposicdo da populagdoa PM2.5 (%)

Valor de referéncia

Redugdo da dose depositada de PM2.5 (%)

Valor de referéncia

MEDIDAS DE MELHORIA
Redugdo da exposicdo da populagdo a PM2.5
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MEDIDAS DE MELHORIA LIFEINDEXAIR

prosect FunoD
B elnopean oo
Redugdo de mortes devido a exposi¢do a PM2.5
Carrosa 100%  -50%de Sem Sem 100% Lareiras  -20%de +20% de Sem
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Valor de referéncia 1900

Follow us on :

Thank you!  Facebook: https://www.facebook.com/LIFEIndexAir/
smarta@ctn.tecnico.ulisboa.pt o Twitter: https://twitter.com/LIFEIndexAir
 Instagram: https://www.instagram.com/LIFE.Index.Air/

® ResearchGate: https://www.researchgate.net/project/LIFE-Index-Air

— s |
oo () WWW.LIFEINDEXAIRNET
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LIFE Index-Air

Meeting and training course in City
of Kuopio

LIFE Index-Air - Development of an Integrated Exposure — Dose
Management Tool for Reduction of Particulate Matter in Air —
LIFE1I5ENV/PT/000674

Report of the Second stakeholder Meeting City of Kuopio
Training school City of Kuopio

Date: 22" of June 2021

Online meeting, Microsoft Teams

Chair: Heli Lehtomaki
Rapporteur: Heli Lehtomaki
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Introduction

The present Minutes Report has been generated in order to provide an overview of the
Second stakeholder meeting and the Training school meeting of the LIFE Index-Air
project in Kuopio. The meetings were hosted by the Finnish Institute for Health and
Welfare (THL) online via Teams on 22 June 2021. These meetings were held as part of
a Tuesday seminar serie at THL.

Heli Lehtomé&ki (THL) was the chair of the meeting and the rapporteur.

1.1 Objectives

The main aim of the Second stakeholder meeting was to give an overview of the LIFE
Index-Air project activities and present the main results for the stakeholders. The main
aim of the Training school meeting was to present the LIFE Index-Air tool functionalities
and guide stakeholders in the usage of the tool, as well as present the tool results for
Kuopio.

1.2 Participating Members

The invitation for the Second stakeholder meeting and Training school meeting was sent
by e-mail on 7 June 2021 to stakeholder at the City of Kuopio by Heli Lehtomaki. In
addition to this email invitation sent by Heli Lehtomaki, the Tuesday seminar event,
including these two meetings, was advertised at THL webpage and an invitation was
sent via email by Kirsi Korhonen to Tuesday seminar mailing list on 10 June 2021.

The following members participated in the meeting:

e Finnish Institute for Health and Welfare (THL):
Antti Korhonen
Eveliina Nurmi
Heli Lehtomaki
Isabell Rumrich
Jasim Rand
Jouko Tuomisto
Virpi Kollanus
Miina Juntunen
Otto Hanninen
Paivi Ruokojarvi
Taina Siponen
Tarja Yli-Tuomi

e City of Kuopio
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Erkki Parjala
Mikko Sokura
Olli Parjala

e National Supervisory Authority for Welfare and Health (Valvira)
Kutvonen Juho

e Regional State Administrative Agency for Southern Finland (AVI)
Sini Mustakallio

e University of Eastern Finland (UEF)
Anne Lipponen

e Other (institution not given)
Maija Kirsi
Nina Maki-Kihnia

The participant lists of the Second stakeholder meeting and the Training school meeting
are included in the Annex 1 and Annex 2.

1.3 Agenda of the Meeting

The working agenda of the Second stakeholder meeting was the following:

Introduction of the project structure and timetable
Motivation of the project

Methodology of the measurement campaign
Overview of the main results

The main conclusions of the project

akrowpdpE

The working agenda of the Training school meeting was the following:

The main purpose of the LIFE Index-Air tool

The tool manual

Different features of the tool

Baseline and scenario results for Kuopio

Information sources for the tool and for the LIFE Index-Air project

a kb=

The program of the meeting including the Second stakeholder meeting and the Training
school meeting is available on Annex 3.

1.4 Working resume and discussion

The meeting started at 14:32 with a brief welcome speech and presentation of the
meeting agenda by Heli Lehtomaki.
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Second stakeholder meeting (started at 14:35 and ended 15:07)

Eurooppalaisen EU LIFE Index-Air -hankkeen yleisesittely ja tulokset: Vaestdn
altistus, terveysvaikutukset ja torjuntatoimet viidessd EU-kaupungissa — Otto
Hanninen gave an overview of the LIFE Index-Air project. He presented the project
partners, project timetable and structure, motivation of the project, measurement
campaign in Lisbon, and the main results and conclusions of the project.

Training school meeting (started at 15:09 and ended 15:43)

EU LIFE Index-air Verkkotydkalu — Antti Korhonen presented the main purpose of the
tool, went through different functionalities of the tool, and gave guidance in the tool
usage. While presenting the tool functionalities Antti also showed tool results for Kuopio
in baseline and for different scenarios.

There was discussion about usage of the LIFE Index-Air tool for estimating air pollution
concenctation for a specific school. We noted that it would be interesting, but the
resolution of the tool nor the purpose are fit for such consideration.

From the City of Kuopio there was also interest towards which emission data source has
been used in the modelling of the air quality. We also discussed about
representativeness of the air pollution measurement stations of the exposure. In Kuopio
the measurement stations are mainly showing the air quality in the most polluted areas.
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1.5 Main conclusions of the meeting

The LIFE Index-Air stakeholder meeting #1 can be summarised as followed:

e An overview of the LIFE Index-Air project was given

e The main results and conclusions of the project were presented

e Special focus was set on the tool results for Kuopio

e LIFE Index-Air tool was introduced for the stakeholders

e Guidance in the tool usage was given

e There was wide interestest towards the meeting with participants from at least
four different institutions

1.6 Approval of the Meeting Minute

According with the LIFE Index-Air Management Guide the minutes shall be considered
as accepted if, within 10 calendar days from sending, no Member has sent an objection
in writing to the chairperson. The chairperson will send the final version of the minutes
by email to all the beneficiaries that were called to the meeting. A copy of the minutes
will be archived in the LIFE Index-Air webpage.
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ANNEXES
Annex 1: List of Participants of the Second stakeholder meeting 10
Annex 2: List of Participants of the Training school meeting 11
Annex 3: Agenda of the meeting 12
Annex 4: Presentations 13
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Annex 1: List of Participants of the Second stakeholder meeting

Tassd kokouksessa (19) Mykistd kaikki

@ Lehtomaki Zrnm Heli

@ Hanninen Otto

8 Jasim Rand

(Guest) (Vieras)

Page 82 of 133



LIFE Index-Air — Report of the meetings and training courses with stakeholders

Annex 2: List of Participants of the Training school meeting

Tassa kokouksessa (16) Mykist3 kaikki

@ Lehtomaki Zrim Heli b

R A

o Jouko (Guest) (Vieras) @ R
. Vieras e 5

( ]
. Panala Erkia
@ Juntunen Miina el ® Oroa tion

Mustakallio Sini \ @ ¥li-Tuomi Tarja

isaation ul
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Annex 3: Agenda of the meeting

THL:n tiistaiseminaari: LIFE Index-Air INDEX
21-06-2021 klo 14:30-15:30

LIFE INDEX-AIR ~TYSKALU ARVIOI ERI TOIMENPITEIDEN VAIKUTUKSET
ILMANLAAT SEKA VAESTEN TERVEYTEEN JA HYVINVOINTIN.

N SEI zy

- 14:30-15:00 Erikoistutkija Otto Hanninen

— Hankkeen yleisesittely seka keskeisimmat
tulokset

-15:00-15:30 Tutkija Antti Korhonen
— Verkkotyokalun ominaisuudet, kaytto seka

tulokset Kuopion osalta

ARVIOINTI VIIDESSA EUROOPPALAISESSA KAUPUNGISSA

LIFEINDEXAIR B ——

e e B N
o B O B B B monmee ) oo
Bl e .
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Annex 4: Presentations

Eurooppalaisen EU Life Index-Air -hankkeen yleisesittely ja tulokset:
Vaeston altistus, terveysvaikutukset ja torjuntatoimet
viidessa EU-kaupungissa

22.06.2021 tiistai klo 14:30-15:30

GELONGS TO &
w® ‘ Vsﬁp

0. Hanninen, A. Korhonen, H. Lehtomaki?,
, M.I. Manousakas, K. Eleftheriadis?
, E. Chalvatzaki3,
A. Miranda, J. Ferreira, H. Relvas?,
, T. Faria, V. Martins, N. Canha®

etal.

ITHL-Finnish Institute for Health and Welfare, Finland
2NCSR-Demokritos, Greece

3TU-Technical University of Crete, Greece

“University of Aveiro, Portugal

SC2TN, Instituto Superior Tecnico, Portugal

LFENDEXAR @ Oz My B B ooames )

WWW.LIFEINDEXA?‘E"

2016-10-19..20
Kick-off Municipalities Joana Thomas Kostas Vassilis  MoH
Athens 3 Lila Ana Otto Marta Marina MoH Mihalis

[ WWWLFENDEXAIRNET

Index Air
EU LIFE -project LIFE15 ENV/PT/000674

* 2016-10-01.. 2020-03-31 (3% years)
* Extension1..2021-03-31
* Extension 2 ..2021-09-30

* Kuopio

— 1st stakeholder meeting 2017-01-09
— 2nd stakeholder meeting 2021-06-22
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Exposure metrics and processes

Ambient
Emaronment | Man epidemiology

[Sources] [ Concentrations - '

Microenvironments Cumulative
Emissions  Ambient Outdoors  Indoors Intake UD‘Bke le!ﬂlned

TETETTET'T T

Aleolar Translocation i e,

Spnual Time-
Dispersion bty AEON iy ™M@81O" geositon  Clearance Seacepiony

Processes:

TERV NATIONAL INSTITUTE FOR HEALTH AND WELFARE

A. Preparatory Actions

Actions

+ oM it i B. Implementation Actions

* A2 Technical planmng

B2 Air quality database module

D e—— mmw

B4 Dosimetry module I
B85 Burden of disease mudula

. Manitaring the impact d!h!pm!clamrls
B6 tool

87 of
C1 Assessment of the project effectiveness

2 Assessment socioeconamicimpact D. Public awareness and dissemination of results
D1Networking |
D2|Disseminationjpack
E1 Project management

E2 Projectmonitoring E. Project managem ent and MonRaring of project progress

E3|After-LIFE communication plan

oo W e — p—
Motivation
EU urban population exposed to harmful levels of air pollutionin 2013-2015
EU limit/target values WHO guidelines
--------- s 2 WHO
o res RRARRRREAE wes ARRARRARED ADiEL s
mwon MpidibRARE  soer MMMMARRER
o rux pppiREAREE e RRREAREARE
o, rox ppibibbARE  ox MERRRARRER
w o oss MIERIREEE eos AARERRRRRE
w.  as ppidibidiE e MRRERRAEE
Round 90 % of Europeansliving in cities are exposed to levels of air pollutants deemed
damaging to health by the World Health Organization’s more stringent guidelines. 7
UFEINDEXAR ——— B wwsmoownner
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Ymparistoaltisteiden kansanterveysvaikutukset

AIEMMAT ARVIOT

67.000 DALY vuonna 2015 (4.4%)
Pekkanen, 2010 Asikainenym. 2013

3100 kuolemantapausta

Ulkchiuekases

sconsosce: [N W sapstauuzip) 2580 kuollutta
= [
oo [ 18% 8%
=5 28%
DALY £ YLL +

Metyickhonea

vimarsson iy

Sisdilman lahteet = Ulkoilman lihteet = Muut altisteat

Hanninen ym. 2020.

0 S0 00w mom  mow  mom 300w g
‘Ympiristd ja Terveys, 1/2020:6-13.

Halttapainatetut clinwiodet DALY

Motivation
Assessment of human exposure to particles

Measuring outdoor
levels of particles at
fixed ambient air
quality monitoring
sites has been the
traditional way of
evaluating urban air
quality

1% There is

This fixed monitoring
stations are
supposed to assess
the exposure of all
the population to
particles

However, this approach fails to
account for all components of

exposure

a huge

heterogeneity in the
concentrations of
pollutants within the city

2 People spend more
than 90% of the time

ndoors

3 There is a huge
heterogeneity in time activity

patterns of the population

This brings the considerable importance of assessing the personal integrated exposure to particles as it is the

9

a

LIFEIND

Motivation

Children exposure to particles

70
60
50
40
30
20
10

EULV

WHO GL

[PM10] (pg/m?3)

. A

EFEINQE)E“ Outdoor Horig "= © "“StHoal  Integrated exposure

key determinant of the dose received by an individual and to study the sources associates with this exposure.

WWW LIFEINDEXAIRNET
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WHAT 1s THE LIFE INDEX-AIR PROJECT?

TWITY B DOSE P HEALTH EFFECTS

SOURCES | “tamit” [P “amve J* “Gamme’ JP(*““cem

IMPLEMENTATION OF THE TOOL IN 5 EUROPEAN CITIES
LISBON, OPORTO, ATHENS, KUOPIO AND TREVISO

METHODOLOGY
2. PM measurements in ME

40 Homes

(] WWWLIFENOEXARNET

LIFE

TS METHODOLOGY
Eekel Mediors voltme sampic 2. PM measurements in ME

PM2.5-10
PM2.5
PM10 sampling head
PTFE Nuclepore ___ Quartz
iy P
. y/ 5 GCMs
‘/ \‘ ( ’\) jQ r> for PAHS
\
A\ y/ N A= 4
~ s S 7
\ v
XRF for elemental analysis (Na, Mg )
Al Si, S, Cl, K, Ca, Ti,V,Cr, Mn,Fe G e

Ni, Cu, Zn, As, Br, Sr, Ba and Pb)
AAS to a small subset for As, Cd

8 o3
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Summer arque das Nag

Ve,
S (ag/m’]

‘Base Factor Profles - Run 2

LIFE Index-Air: helping citizens to get involved

tanninen, O;

UIFE INDEX-AIR DATA

INDEX Al
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PM2.5 Source Apportionment (PMF)
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LIFEINDEXAIR

anninen, O: IN
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20000

Source Contribution to PM2.

i

Exposure

-

Homes Schgols Outdoor

®

[ WWWAIFEINDEXAIRNET

27%

Source Apportionment: Indoor versus Outdoor

© Home-PM25 @ Home-PM10 O School-PM25 @& Schoo - PM10
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Secondary + Fuel
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Hanninen

0: INDEX AIR

) WWWLIFEINOEXAIRNET
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LIFE Index-Air: helping citizens to get involved

LISBON ENGAGEMENT IN NUMBERS

NUMBER OF SCHOOLS 26 TOTAL NUMBER OF TEACHERS 165
NUMBER OF AWARENESS SESSIONS 60 STREET EVENT DAYS 5
TOTAL NUMBER OF STUDENTS 3796

Educational institutes in Kuopio

lum-—-m..-'.»i_/_é th ,»PL ]

* 48 schools in Kuopio area e, NS T Al
— 42 basic schools (age: 7-15 yr) S 5 i
— 4 upper secondary schools o013 } [~
(16-18yr)

* 23 schools in the central
area (shown in the figure)

* All together over 13,200
pupils from which 10,300 in
the central area

&5

Korhonen et al. 2021 m S

Science of the Total Environment €
outnal Nomepage: weww.aisevier comlocate/scitotany s
Analysis of spatial factors, time-activity and infiltration on outdoor m
generated PM, 5 exposures of school children in five European cities =

2 2 Antti Korhonen *>*, Hélder Relvas sabel Miranda ©, Joana Ferreira ¢, Diogo Lopes <, Sandra Rafael ¢,
Ulkoilma-altistukset Susana Mares Almeida® Tiago Fars & Vinia Martin & Nuno Canha, Evangelia Dispouli,
is ©, Eleftheria Chalvatzaki ‘. Mihalis Lazaridis ', Heli Lehtomiki *%,

* Kotisijainnin ulkoilma

* Koti, koulu, liikenne
* Infiltraatio ulkoa sisdlle

* (sisdldhteitd ei huomioitu!)
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Mikroymparistdjen rooli koululaisten altistuksessa

A Korhonen M. Retvs, AL Mirarda e ol Scienceof the Total Environment 785 (2021) 147111

Annual time-activity Annual PM, ; exposure

School indoor

Residential indoor

Other indoor

Traffic

School outdoor
Residential outdoor

Athens  lisbon  Poto  Treviso  Kuopio

0210622 Hanninen, O: INDEX AIR : ZO

http://www.lifeindexair.net/deliverables/

B5 Burden of disease & Health Impact Assessment

LIFEINDEXAIR

A wacpe Uben Pata Treve

o0

. ey 100

. 10800 %0

L]

i é 80
a0 - 4 70 Lehtomaki ym.
200 25 2018

= £% o
o4 ;1m0 9% we ™ gg “ W Hospital days.

e | oy g s AT et AL e i H ‘: W Sick days (medium)  at home
s '.;._3 0 1 msick days (mild) at school
:: st ; 30

2 mcranictsnucive @ 1

i * Kuopio:

H . 10 11 605 children (5-14 yr)
w o ca. 230 sickdays
as L -

e Kuopio Lisbon Athens Porto  Treviso

TP p—" Figure 6.Estimated annual number of sick days, by severity, attributed to PM; 5 in the target
Ay e A L s s cities per thousand children in 514 year olds. (nete: includes alse holidays and weekends)

wa106-22 Harrinen, 0 NDEX AIR 21

LISBON DEPOSITED DOSE LIFEINDEXAIR

PM2.5

mAl mbb B8 WET2 WETL  ePM25

NN

Distributionin the regions of the HRT
(A, b, 88, ET2and ET1)

Preschool  Elementary  Students  Workingadults  Elderly

dhildren  school children

rete, Mihalis Lazaridisetal.

2016-02-02 Hanninen, O 2 2
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Conclusions 1

@ Children spend 90% of the time indoors.

® Six sources contributing to PM concentrations were included:
vehicles exhaust, secondary sulfates, soil, Pb source, sea salt and road dust.

®Indoor concentration levels were comparable to those found outdoors for
traffic emissions, secondary aerosol and sea salt, demonstrating penetration
of outdoor pollution to indoors.

® Qutdoor levels of particles at fixed ambient air quality monitoring sites fails
to account for all sources contributing the personal exposure.

®|ndoor sources that contribute to the indoor levels of particles missing!

LIFEINDEXAIR 2 3

2021-06-22 aninen, O: INDEX AIR
kit 021-06 Ha NDEX a - et

Conclusions 2: Index Air Tool

® Internet-based INDEX AIR tool available

® Data ready for the participating five cities
® Kuopio, Athens, Lisbon, Porto, Treviso
® New cities can be added

® Baseline (2015) emissions, air quality, exposure, dose, health impacts

® Scenario tool for policy effectiveness evaluation

L':FIPEEXAR 2021 {8nninen, O: INDEX A 24

Follow us on :

Thank you! * Facebook: https:, facebook.com/LIFEIndexAir,
smarta@ctn.tecnico.ulisboa.pt * Twitter: hitps://twitter.com/LIFEIndexAit
: https://www.instagram.com/LIFE.Index.Air/

JLIEE-Index-Ai
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EU LIFE Index-Air

Verkkotyokalu

Kayttotarkoitus

* Index-Air verkkotyokalu mahdollistaa hiukkasten
vaestoaltistuksen, annoksen ja terveysvaikutuksien
arvioinnin perusvuoden tilanteessa (v.2015) seka kayttdjan
maarittamissa paastovahennysskenaarioissa

 Verkkotyokalu sisaltdaa nykyisellaan 5 eri kaupunkia.
* Ateena, Lissabon, Porto, Kuopio ja Treviso
» Uusien kaupunkien lisédminen mahdollista

Sthi Korhonen; Index-Air IAETILE_DEXAR 22062021 2

Verkkotyokalun kasikirja ja video
|

B1.2 Manual for the management tool utilization

https://www.lifeindexair.net/deliverables/

Verkkotyokalun esittelyvideo
https:/fwww.lifeindexair.net/life-index-air-tool-

presentation-video-available/

I--EEDEXA'l 202021 3
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LIFEINDEXAIR S e

LIFE Index-Air verkkotyokalu

Kuva 1. LIFE Index-Air verkkotydkalun aloitussivu.
LIFEINDEXAIR oue s amou.  commcs S Yoo ;::I:m
oo N v B

Kuva 2. Valittavana olevat kaupungit.

S thi Korhonen; Index-Air ﬂEEXAﬂ 22.06.2021 4

Paastot

LIFEINDEXAIR o ooes ssar. comers

Grocour
o | -]
e | e
T - T

-

=

Kuva3. llmansaasteet ja paastolihteet
% thi Korhonen; Index-Air I.-E_I_“EE)EXAII ne2020 5

Tieliikenteen pienhiukkaspaastot

7 M
e |

™
T — - EErr— - CETT—
— e — =
Road transport o )
Ton (Coyem Ml Gy Mk eke (G e : ? 5 3

Koo Mnc psaty ez e a3 a0
P ——— 1ot asen <

. &

\

S
Kuva4. Tieliikenteen PM, ; paastot Kuopiossa
& tht Korhonen; Index-Air ﬂEExm 22.06.2021 6
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Paastojen maara ja jakauma

= Combuston in necgy aed iransharmaon icatries = Agrcutume
Nonmdustil combuson plants 8 Combustion n manufacturing iedustry & Production processes

= Rosd raespart 5 0thee ol sources and machinery
Waste reasmant and duposal

Taulukko 1. llmansaasteiden paéstdjen maard

Total emissions

thyear kglyear
Kwoplo 23 450 210 20630 251 161 27 04 35 . )
o ww  ms mM  wm W% ms W ms mE ww
Kuva 5. Ilmansaasteiden paastdjakauma lahteittdin
@thi Korhonen; Index-Air LIFEINDEXAIR w6201 T

Pitoisuudet (1/2)

[Ty

e ¢ 4y
UUFEINDEXAIR e cossicss s concrs euwsar v
B | v [0
o s
T — - CEET— ECT—
[ P R——
o [ s [ - e .
e = s
P - e
Pt .
am u
P .
Kuva 6. Valittavana olevat parametritil idenp L 1tark |
% thi Korhonen; Index-Air "-'EEDE’(‘- nes202 8
Pitoisuudet (2/2)
Taulukko 2. Hi ja
Annual concentrations
LIFEINDEXAIR o WSS ABOUT.  CONTACTS PMy  PMy As cd Ni Pb
ve/m? ng/m?
Average 1152 6.23 020 0.16 0.61 159
o ] o B3 = Minimom | 1111 597 | 017 015 055 148
pray B, Maximum 13.89 7.02 o 0.17 0.65 1.67
T — - CETT— - T TE—
(=]
A \ ke 5
A— 3 o
- = = P
s ——— = \ I—
o | o | | e | e | \ . o 5
\ _=='E.__.‘"T %
A s, s
& e
~. b —
. { it oo
= e
Kuva7. Pienhiukkast: ikeskiarvo ‘
S thi Korhonen; Index-Air DEXAIR 22.06.2021 9
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PM,, vuorokausiraja-arvon ylitykset

LIFEINDEXAIR o ouT. CoNTACTS.

Kuva 8. PM,, vuorokauden raja-arvon (50 ug/m?) ylitykset

@ thi Korhonen; Index-Air

Vaestoryhmat

LIFEINDEXAIR roe o seouT. conacTs
cr
s
Crr— -
[—
Kuva9. Vaestoryhmienikijakaumat
@ thi Korhonen; Index-Ar

Vaesto

LIFEINDEXAIR o AOUT . CONTACTS

Kuva 10. Keskimaarainen vdestd per ruutu

@ thi Korhonen; Index-Air

coour ”"
ooe e |

LIFEINDEXAIR

e 22062021 10

S Y
L msensis

I.-E_!;li?EXAIH 208201 11

Taulukko 3. Asukastiheys viestoryhmittain

Average Maximum

(numberof people /grid cell)
Allgroups 2 2658
Pre-school children (<5 years old) 1 80
Elementary school children (5-10 years old) 12 2
Students (11.25 yearsold) “ 465
Workingadults (26-65 yearsold) 14 1382
Elderly (>65 yearsold) 0 0

{-

I.HIEPEXNR 22062021 12
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Vadeston altistuminen

! - Taulukko 4,
P ALca po: | mar s
™ * Kuopiomunicipality
> Total
Elementary schoo children
Students

W e
A -
o i s o et st K ¢ . -
e | o | e | | o 4
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- 2 N R |
Kuva 11. Kuopiolaisten PM, ; altistuminen T A 5
S thi Korhonen; Index-Air 22062021 13
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e en Y
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Kuva 12. Kuopion ala-asteikdisten vuorokausijja vuosi PM, ; annos
% thi Korhonen; Index-Air LIFEINDEXAR nes2021 14

Hiukkasannos tyopaivina ja viikonloppuna

All regions Taulukko 5.

Pre-school children

Elementarychool childven :

O

students
Workingadults
- .
e Taulukk
3 Al
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Sthi Korhonen; Index-Air LI’EINPEXAI 2062021 15
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Tautitaakka
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Paastovahennystoimenpiteiden vaikutus annokseen
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Tietoa projektista seka verkkotyokalusta

—e—— e e e - s e L » Projektin kotisivu
> http://www.lifeindexair.net/
» B1.2 Manual for the management tool utilization
#» https://www.lifeindexair.net/deliverables/
» Verkkotyokalun esittelyvideo
# https://www.lifeindexair.net/life-index-air-tool-
presentation-video-available/

» Tyokaluun liittyva palaute ja kysymykset
» info@lifeindexair.com

B tht Korhonen: Index-Air '-.E!_':‘,DEXNN 2082021 19
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Introduction

The present Minutes Report has been made to provide an overview of the meeting and
training course with representatives from the Greek Ministry of Environment and Energy
and the Greek Ministry of Health. The meeting took place on the 30" of September 2021.
This meeting was attended by a total of 7 participants: 2 from NCSRD, 3 from the Ministry
of Environment & Energy and 2 from the Ministry of Health. Both ministries are key
stakeholders for the project in Greece.

Konstantinos Eleftheriadis was the chair of the meeting and nominated Evangelia
Diapouli as the rapporteur.

Objectives

The objectives of this meeting were:

1. to highlight the motivation and goals of the LIFE Index-Air project;

2. to present the project results and the outcome of the LIFE Index-Air tool for
Athens;

to introduce the LIFE Index-Air Management Tool;

to train the stakeholders to run the LIFE Index-Air Management Tool;

5. to discuss the results obtained with stakeholders.

»w

Participating Members

The following members of NCSRD and stakeholders participated in the meeting:

¢ NCSRD - Konstantinos Eleftheriadis, Evangelia Diapouli

e Ministry of Environment and Energy — Eirini Tsilibari, Anastasios Adamopoulos,
Eirini Kokoretsi

e Ministry of Health — Vasiliki Karaouli, Sofia Tzala

Agenda of the Meeting

The working agenda of the meeting was the following:
e Motivation, goals and overview of the LIFE Index-Air project
¢ Pilot implementation of the Index-Air Management Tool in Athens

e Overview of the Index-Air Management Tool
e Practical training on the Index-Air Tool
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Working resume

The meeting started at 11:00 with the welcome and introduction of all participants. The
first part of the meeting included two presentations. Konstantinos Eleftheriadis presented
a general overview of the LIFE Index-Air project: motivation, goals and outcome. Next,
Evangelia Diapouli presented the results from the pilot implementation of the Index-Air
Management Tool, focusing mainly on the city of Athens. The second part of the meeting
was dedicated to the demonstration of the Index-Air Management Tool and the training
of stakeholders on the use of the Tool. Evangelia Diapouli presented an overview of the
Index-Air Management Tool. Following the presentation, the representatives from the
two ministries accessed the online Tool and were trained on its use, with the assistance
of Evangelia Diapouli. At the end of the meeting, the LIFE Index-Air team and
stakeholders discussed on the project results and the Index-Air Tool. V. Karaouli and S.
Tzala from the Ministry of Health were impressed from the outputs of the Tool and the
overall work done in the framework of the project. E. Tsilibari and A. Adamopoulos from
the Ministry of Environment and Energy were also impressed by the significant results
provided by the Tool, in terms of population exposure and health. They commented on
the importance of updating the tool, in order to guarantee its continuous use. They also
commented on the importance of including high quality input data. The PowerPoint
presentations that supported this meeting are shown in Annex 4.

The meeting ended at 15:00.
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Figure 10 — Konstantinos Eleftheriadis and Evangelia Diapouli welcome the participants.
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Figure 11 — Konstantinos Eleftheriadis presents the motivation behind the Index-Air project.
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Figure 12 — Konstantinos Eleftheriadis presents the methodological apporaches followed in the project.
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Figure 13 — Final discussion between the NCSRD team and stakeholders.

Main conclusions of the meeting

The project key stakeholders in Greece, the Ministries of Environment & Energy and of
Health, participated in the meeting and training course, with the objective to be informed
on the final outcome of the project, to assess in detail the functionality and effectiveness
of the Index-Air Management Tool and to be trained in its use. The Management Tool
received very positive feedback, with both stakeholders expressing their interest to use
the Tool and obtain further results from the scenario module. The main points raised
during the discussion are:

- It is essential that the Tool is updated in order to guarantee its sustainability. E.
Tsilibari and A. Adamopoulos mentioned that the EMEP emission inventories are
updated every 4 years and this period could be the basis for the update of the
Tool. K. Eleftheriadis mentioned the very good and continuous cooperation of
NCSRD with Msensis company, which facilitates future changes and updates. Of
course, the modelling work needed for the Tool update should be also taken into
consideration.

- E. Tsilibari and A. Adamopoulos commented on the difficulty to obtain reliable
data on the use of wood for residential heating in Athens, and Greece in general.
All acknowledged the importance of good quality data for the scenario module.
The low impact of measures related to residential wood burning and changes in
the bus fleet may be also due to a not so realistic characterisation of these
sources. As better and more detailed data may become available, it is important
to incorporate them in the Tool.
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- A. Adamopoulos commented on the quality of the EMEP emission inventory for
Greece. The Ministry of Environment and Energy is responsible for the provision
of this data and they are working on enhancing the quality and spatial resolution
of the reported emissions. In addition, it should be noted that the EMEP
emissions needed further spatial and temporal disaggregation to be inserted into
the Tool.

- The Ministry of Environment & Energy showed great interest on the estimates of
population exposure and its mapping.

- The Ministry of Health appreciated very much the possibilities of the Tool with
respect to assessing the burden of disease for current and future scenarios.

The adoption of the Index-Air Management Tool by these two national authorities
ensures the use of the project outcomes after the project end. The project partners will
maintain the communication with these two key stakeholder, providing support in the
application of the Tool.

Approval of the Meeting Minute

According with the LIFE Index-Air Management Guide the minutes shall be considered
as accepted if, within 10 calendar days from sending, no Member has sent an objection
in writing to the chairperson. The chairperson will send the final version of the minutes
by email to all the beneficiaries that were call to the meeting. Also a copy of the minutes
will be archived in the LIFE Index-Air webpage.

ANNEXES

Annex 1: Invitation to the Meeting and Training Course
Annex 2: Agenda of the Meeting and Training Course
Annex 3: List of Participants

Annex 4: Presentations
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Annex 1: Invitation to the Meeting and Training Course

4o @4 NATIONAL INSTITUTE
& FOR HEALTH AND WELFARE

LIFEINDEXAIR [ .o fig

de aveiro
- PROJECT FUNDED
BY EUROPEAN UNION

LIFE INDEX-AIR - Avarnttuén Epyaleiou Ataxeipiong yia tn Meiwon Twv ZUYKEVIPWOEWV ALWPOUHEVWV
Jwpatidiwv otov Aépa, Baost tng OAokAnpwpévng Extipnong tng EkBsong tou NMAnBuopoU Kat tng
Eloepxopevng otov Opyaviopo Adong

MNPOZKAHZH

To E.K.E.Q.E. «AnuoKptog» 00¢ TPOCKOAEL oTnv
EVNUEPWTIK ZUVAVINON OXETIKA ME TO TEAKA
amoteAéopata Tou €pyou LIFE Index-Air kat oto
EKMaLtSEUTIKO ZEULVAPLO TIAVW OTN XPHON Tou pyalsiou
aoknong meptBaAAoOVTLKAG oALTKA G Index-Air.

Néumtn 30 ZentepPBpiov 2021 ko wpa 11:00 m.p.
Awadiktuokn EkdAAwaon

MAnpodopieg: EvayyeAia AtamovAn
E-mail: Idiapouli@ipta.demokritos.gr TnA: +30 210 6503259
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Annex 2: Agenda of the Meeting and Training Course

LIFEINDEXAIR

PROJECT FUNDED
BY EUROPEAN UNION

Méprren 30/9/2021

Madiktuakn ekbrlwon

Evnuepwrikn Zuvdvrnon tou £pyou LIFE Index-Air
11:00-11:10 Ymofoyr) ouppETEXOVTWV

11:10-11:40 Mapouoicon Tow £pyou LIFE Index-Air
Ap Kwvatavtivog EAsudepuidng, E.K.E.(D.E. «Anuokpitogn

11:40-12:00 Mhotkr epappoyr Tou epyaheiou Index-Air
Ap Evayyedia AiamouAn, E.K.E.Q.E. «Anuokpitog»

12:00-12:30 Zuffjnon

Exmaudsutikd Zspvaplo navw otn ypRon tou epyalsiov Index-Air

13:00-13:30 MNapouoicon Touv epyaheiou doknong meplalhovikrg mohrwrig Index-Air
Ap Evayyedia AiamouAn, E.K.E.Q.E. «Anuokpitog»

13:30-14:30 Mpaxtwr efaoknon ndvw ot yprion Tou epyaheiou Index-Air

& .\ NATIONAL INSTITUTE
S’ FOR HEALTH AND WELFARE

TECNICO niversidade |8
W LISBOA ﬁ de aveiro
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Annex 3: List of Participants
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Annex 4: Presentations

Avamntuén Epyaleiov Alaxeipiong yia tn Meiwon twv
JUYKEVTPWOEWV ALWPOUHEVWY ZwHaTISiwv otov Aépa, BaoeL
™G OAokAnpwpévng Ektipnone tng'ExkBeang tou NAnBuopou
Kot TnG ELogEpXOEVNC oTOoV Opyaviopno AGonG

Napouciaon tou £pyovu LIFE Index-Air
Ap K. EAeuBepradng, E.K.E.D.E. «AnuoKpLrog»

FLONGS T
’\5\6 Evslh.

Evnuepwrikr Zuvavenorn)
Népmntn 30 ZentepPpiov 2021

LIFEINDE X AIR 3’5 TECNICO ey Techmical T
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‘Epyo LIFE Index-Air

Xpnpatodotnon: LIFE Programme
Adpketa: 10/2016 — 09/2021
ZuVvEPYATEG: .
) e

Instituto Superior Técnico, NoptoyaAia (Zuvtoviotrg dopéag)

EKEDE «Anpokpitoc», EAada

universidade
de aveiro

Universidade de Aveiro, MoptoyaAia o
MoAvtexveio KpAtng, EAAGSa ﬁ

National Institute for Health and Welfare, ®wAavbia
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| |
Ektipnon tng smBapuvong tng Snuoociacg vysiag
BoD) Aoyw tnc €kBeonc o A22.5

(Burden of Disease,

H psBobdoloyia sktipnonc tou BoD Baoilstal o
OXEOELG OUYKEVTPWONC pUTIOU KOL QVTLKTUTIOU OTNV
vyela (Concentration — Response functions) Kot
urtoAoyilel TNV MIBAPUVEON OTNV UYELD, HEOW TWV
TIAPAKATW TTOPAPETPWV:

v" YLL - years of life lost due to premature
mortality

v" YLD - disability weighted years lived with
disabilities

v' DALY - disability adjusted life years = YLL + YLD

v" Number of Deaths

Avantuén tou epyaAeiov ACKNONC TTOALTIKAG

Index-Air

.. Base scenario

Emission database for
base scenario

» Zevaplo Baong: Etog 2015
» EVOAAOKTLKG OEVAPLA EKTTOUTTWY

» EvaAlakTiko nueprolo
T(POYPOUUA SpaoTNPLOTATWY

LIFEINDEXAIR }QX =

s e, L(-P :

1.4 4

1.3

[
b

Relative risk

1 T T t 1
40

0 10 20 30
PM2.5 concentrations [pg m-3]

C-R functions for natural mortality from HRAPIE
recommendations (Heroux et al. 2015).

n Test mitigation measures

~ Select ~ Modify
2 control 2 subject’s
“ measures Y time-activity

New Emission
database

Emission maps

Concentration maps

Population exposure maps

Deposited dose (daily and yearly)

Maps of BoD parameters
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Edappoyr) evaAAaKTIIKOU GEVOPLOU

» Mn ypap ik oxéon HeTofl OUYKEVIPWONC KAL EKTIOUMWY
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. . . , . 40 e
» Avaykn yLo dikpoUg UTIOAOYLOTLKOUC Xpovou
YKN yLa. LKpoug Y CXP C 20 r2e0.998
od— RMSE=0.25 pg.m~?
o 20 40 (1]
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20 4 o
. r ¥ 10 4 =0,983
YTOAOYLOHOC TNG EEWTEPLKIAC OUYKEVIPWONG AZ, yLa TN ol AMSE=0.25 g3
Sladopomnoinuévn BAon Twv EKMOUTIWY, LE Xprion TexvnTwy ﬂ‘ggw 0 10 20 0
Neupwvikwv Awktvwv (Artificial Neural Networks, ANN) z T e
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' \ / \ g :i ) / r=0.993
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Training  / Validation " . i K . K o
Set Set &0 v ,
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20 _ -
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\_ _) Ahy6pi8jiog T n & h
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ouykévtpwaonc (1km x 1km) PM2.5 from CAMX (ug.m )

Emidoyn PETpWV » NEsC TLUEG
EAEYXOU EKTIOUTIWV EKTIOUTIWV

¥

YroAoylopog BoD Baoet YroAoylopog ékBeonc kat 6on¢
efwTepKn ouykévipwang AZ2.5 OTOV OpYyaVIOpNO

9

. - Eruidoyn evaAAaktikou
[ YroAoylopoc €kBeong kot 6oonc ] & | nueprotou MpoypdpaTos v
OTOoV OpyaviGHo umoopada tou mAnBuacol
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TeAwka napadotéa Tou £pyou
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To epyaheio Index-Air gival SLaBéoipo
Sadiktuakd ‘

0&nyog xpronc oe nAektpovikn popdn Kot
eknaSeutiko Bivteo

Motk edoappoyn tou epyaieiou otig 5 noAelg
(ABrva, Kouarnio, AtoaBova, Nopto, TpeBilo)

4

Mapouoiaon udlotdpevnc kataotoonc &
TPOTEVOUEVEC SPACELC YO LELWON TWV
CUYKEVIPWOEWV Twv AZ KAl TIPOOTOOLA TNC
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Avarnttuén EpyalAeiou Awayxeipiong yia tn Meiwon twv
JUYKEVIPWOEWV AlwPOUHEVWV Iwuatidiwv otov Aépa, BaoeL
™S OAokAnpwpévng Ektipnong tng EkBeanc tou NMAnOBuopov
Kot TnG ELogpXOpeEVNG otov Opyaviopo AoonG

Ap E. AwanovAn, E.K.E.D.E. «AmmK LToG»

PXake] NGS To £
»* e,

Evnuepwrikn Zuvavinon
Népren 30 Zentepfpiou 2021

LIFEINDEXAIR 36 ml’ttmco ﬁ Q DEMOKRITOS  _ NATIONALINSTITUTE WWW.LIFEINDEXAIRNET

AT st , e o
s o

Mlotkn epappoyn tou epyaleiov Index-Air
I-lFElNDEXA'R HOME  DATAANALYSIS
city:

1. Lisbon
2. Porto
3. Athens
4. Kuopio
5. Treviso

Base Scenario

Wood consumed Total Passenger Cars Totai Standard Buses
26144 Cruisers 622 2991570 2153
-"“‘“’“ - (n) (n)

Ambient PM10 Exceedances Population groups maps Population exposure Deposited dose Burden of disease

Pollutant: ~ Choose Pollutant _ Source: Choose Source . Get Data
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Central municipality 25.4 20.9 11.9 39.8
Other municipalities 18.1 16.2 26.3 11.4 38.6
LIFEINDEXAIR
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Central municipality 13.8 5.0 21.0 26.8
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ErmBapuvon otn dnpoocia vysia

LIFEINDEXAIR

proppiiavmpmet

Athens: Burden of disease

DALY

YLL

YLD

Deaths

Sick days (mild)

Sick days (moderate)
Sick days (severe)

Days of school
absenteeism

Total sick days

Ertiloyn HETpwY EAEYXOU

Pre-school
children

1.20
0.00
1.20
0.00

Elementary school
children

1.10
0.00
1.10
0.00
11000
7200
140

3500

19000

100 A

80

60

PM2.5 (%)

40

20 4

2.20
0.00
2.20
0.00

All groups

LIFEINDEXAIR

[ a—

B Energy production

“::::L:g Elderly All groups
46000 56000 100000
23000 43000 66000
23000 13000 36000

640 3400 4100

B Commercial, services and residential combustion I

¥ Industrial combustion and production processes
B Extraction and distribution of fossil fuels

B Splvents use

B Road transport l

I Maritime transport, aviation and off-road transport I

B waste treatment and disposal

& Agriculture

v’ Traffic emissions

v Domestic wood burning

v Cruise shipping
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Erttdoyn pETpwv eAEyxou

LIFEINDEXAIR voue  orosn o

e

mprovement measure.

Petrol Passenger Cars (%) Diesed Standard Buses (%)

Diesel Passenger Cars (*a) Natursl Gas Standard Buses (%)
Eietric Passenger Cars (%] Electric Standsrd Buses (%)

Total Total

Petrol Passenger Cars (%) Diesel Passenger Cars %) Diesel Standard Buses ']

Eursl

Euroll

Euram

Eurs

Euro ¥

Eure ¥l

Totsl

Totai Passenger Cars n]

Tota! Standard Buses [n)

AVTIKTUTIOC HETPWV OTLC CUYKeEVTpWOoeLC AZ10

Road traffic

sl SZ 53

ABOUT «  CONTACTS

EEN <

LIFEINDEXAIR

P
frorpirer vy

M
GrLocour msensis

Base  Scenaric

| votat passenger cars iy LT

Imprevement measure;
Fireplace (%)
More Efficient Fireplaces (%)
Woodstove (%)
Wood burning furnace (%)
Salamander Stove (%)
Boiler (%)
Owen (%)
Wood burning water heater (%)
Furnace (%)

Total

Wood consumed (ton/year)

Residential heating Cruise ships

s 58 59 =10

Toual szanaang Buses ) [E3l)

Improvement measure:

[Cruise ships ]

Number of Cruisers

==

Modified time-activity

LIFEINDEXAIR

P
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-3.0

Relative changes (%) in annual PM10
concentrations
i
=

-0

-6.0

ATHEMS MUNICIPALITY

4 | 55 56
0.0
. ]

W OTHER MUNICIPALITIES OF THE METROPOLITAN AREA OF ATHENS

S1- Replace diesel with electric
vehicles
S2 — Only electric vehicles
53 — Reduce by 50% number of
vehicles
S4 —50% Euro V & 50% VI
vehicles
S5 - 50% Euro V & 50% VI buses
S6 — Only electric buses
S7 — Replace inefficient wood
burning devices
58 — 20% reduction in wood
consumed
$9 — 20% increase is cruise ships
510 — No cruise shipping
emissions
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S5 - 50% Euro V & 50% VI buses

S6 — Only electric buses

S7 — Replace inefficient wood
burning devices

S8 — 20% reduction in wood
consumed

59 — 20% increase is cruise ships

510 — No cruise shipping

emissions

Avtiktumoc pétpwv otn Snuooia vysia

mm== Mortality =——— Number of days of severe sickness (children)
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° | ! I M6 — Only electric buses
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% . 3 M8 — 20% reduction in wood
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10 12

M 10 — No cruise shipping
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LIFEINDEXAIR
s

levika cupnepdcpota

< To epyaleio doknon moAtiknc Index-Air cuGYETIZEL TIC EKTIOUMEC ATHOOPALPLKWY

PUTIWV JLE TLC CUYKEVIPWOELS TWV AZ, TNV MPoowrikn €kBeon kat tnv ékBeon tou
mAnBuopou, T 8601 Twv cwpaTdiwy Ttou evamotiBevtal 0To AVATVEUCTLKO
oloThua Tou avBpwrou, Kal TV cuvolikn emBdpuvon otn énuooia vyeia.

“»  H edappoyr] Twv evalNakTkwy aevapiwv divel tn Suvatdtnta afloAdynong tne
QUMOTEAECLOTLKOTNTOC LETPWY EAEYXOUL MoU oxeTilovtal pe TV o8k KukAodopla,
NV owKLakn kavon Blopalag Kol TLC EKTIOMUTTEG OO Kpoua(lepOTTAOLLL.

“*  Hrmotkn edopuoyn Tou epYOAELOU QVayVWPLOE WC GNUOVTLKES TINYEC
owpotdiakng pumavonc tnv obikr kukhodopia otn Atcafova, ato Moépto kat oTnv
ABnva, kat tnv otklakn katon EUAou ato TpeBilo, otn Alcafdva kal oto Noépro.

“gELoNGS To Eue

TECNICO m g
LISBOA o ool ,ﬁ' DEMOKRITOS

g WWW.LIFEINDEXAIR.NET
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Avarntuén EpyalAeiov Awayeipiong ywa tn Meiwon twv
JUYKEVIPWOEWV ALWPOUHNEVWYV ZwUatLdiwv otov Aépa, BAael
™G OAOKANpwWHEVNG EKTiUNoNG tng EkBeang tou NMAnBuopou
KoL TnG ELogpxopevnc otov Opyavicpo Adang

Napouciaon tou epyaAeiov AoKNONG MEPLBAAAOVTIKNG

Ap E. ALamon

ExkroudeuTiko ZepvapLo
Neprmnn 30 ZentepBpiov 2021

LIFEINDEXAR ) [ ricre M (352 8 somoumnes s (] WWW.LIFEINDEXAIRNET

[ [y ::n Hf_nLTH Hlﬁ LFARE
i ks

MNapouoiaon kat mpaktkn epappoyr Tou
epyalsiov Index-Air

You are logged in as msensis

LIFEINDEXAIR +ove DATAANALYSIS ABOUT -  CONTACTS GoLOG OUT i s‘e n‘sls -

LIFE INDEX-AIR PROJECT
PARTNERS

MANUAL

INFORMATIVE VIDEO

Bg\_ONC-iS TOg
The Index-Air Tool is an integrated exposure-dose-burden of disease tool, which allows the \d Ve,

quantitative assessment of policies and mitigation strategies for air quality management and
protection of public health
The tool analyses emission and ambient concentration data, based on current conditions
as well as future scenarios determined by the user for testing different mitigation measures.
Through the application of a number of specialised models, it calculates population
exposure to airbore particulate matter (PM), deposited dose and respective burden of
disease

A detailed manual and an informative video are also available, describing how the Index-Air Tool
was developed and its features and mode of operation.

The tool is currently applied for 5 cities: Athens, Kuopio, Lisbon, Porto and Treviso. If you are
interested in including your city in the LIFE Index-Air Tool, please contact

Management Tool

Jemee AT

The Index-Air Tool was developed with the contribution of the LIFE financial instrument of the European Community (LIFE15 ENV/PT/000674). This work reflects only the authors’ view and EASME s not responsible for any use that may be
made of the information it contains.
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Ynoloylotika Brjpota

ATUOODOULPIKEG
OUYKEVTPWOELG

YnepBaosLg

NLEPNOLOG OPLOKNAG
g Az10

EKITOIEG aEpLwV
KOUL OW LLOTLOLOKWY

oty CWUATLOLOKWY

pUMWV

MAnBuopLakn Ixéoes 1/0
TUKVOTNTO XQQ.Q-XDO}’LKFI ErBdpuvon g Snuootag
SpoaotnpLotnto vyeiac (BoD)

Xwpo-Xpovikn
‘ExBeon mAnBuopo bpaotnplotnta

Aoon otov opyaviopo

(ava utoopada & s )

OUVOALKQ)

LIFEINDEXAIR [

EVOAAOKTIKA CEVAPLOL EKTTOUTTWV

» Vehicular Traffic

o Apportionment (%) of total passenger cars per fuel type (petrol, diesel or electric)
Apportionment (%) of petrol passenger cars per age (Euro | to Euro IV)
Apportionment (%) of diesel passenger cars per age (Euro | to Euro IV)
Apportionment (%) of standard buses per fuel type (diesel, natural gas or electric)
Apportionment (%) of diesel standard buses per age (Euro | to Euro 1V)
Total number of passenger cars
Total number of standard buses

o 0 0 0 00

» Residential heating

o Apportionment (%) of wood burning devices per type
o Quantity of wood consumed (in tons/year).

» Cruise shipping

o Number of cruisers (for Athens, Lisbon and Porto)
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ST s
ok e .

Tyéc avadopac MOPAHETPWV EKIOUNTWY

081k kukAodopia

Table A1a. ATHENS: Base case input data for Traffic.
Total number of passenger cars 2991572  Total number of standard buses 2153

Petrol Passenger Cars (%) 92.40 Diesel Standard Buses (%) 80.80

Diesel Passenger Cars (%) 7.20 Natural Gas Standard Buses (%) 19.20

Electric Passenger Cars (%) 0.40 Electric Standard Buses (%) 0.00

Petrol Passenger Diesel Passenger Diesel Standard

Cars Cars Buses

Euro | (%) 12.09 12.09 22.89

Euro Il (%) 20.66 20.66 42.49

Euro 1l (%) 31.63 31.63 16.22

Euro IV (%) 27.24 27.24 12.65

Euro V (%) 7.38 7.38 5.75

Euro VI (%) 1.00 1.00 0.00

LIFEINDEXAIR }L’\.\H
’ . . . | - e °
Tyéc avadopag MapaAHETPWY EKTTOUTTIWV ),

Owiakn Kavon §0Aou

Table A2a. ATHENS: Base case input data for Residential heating.

Type of device Contribution (%)
Fireplace 3.20
More Efficient Fireplaces 1.80
Woodstove 8.00
Wood burning furnace 5.30
Salamander Stove 31.00
Boiler 31.00
Oven 16.00
Wood burning water heater 1.50
Furnace 2.20
Quantity of wood consumed (tons/year) 26144
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Tyéc avadopdg MAPAUETPWY EKTIOUTTWV

EKTtOMIEG Ao Kpoua{lepomAoLa

Table A3. Base case input data for Cruise ships.

City Number of cruise ships
Athens 622
Lisbon 300
Porto 85

* * [pémnel va cupnAnpwBouy OAeg oL tapdpeTpoL o€ kABe KaTnyopla HETpWY.

® [poteivetal n oUYKPLON TwWV eVOAAOKTLKWY CEVAPLWY e TO oevdpLo avadopdc
TIOU TIPOKUTITEL e XPron Tou adydpBpou ANN.

LIFEINDEXAIR

TS pasatrs
i ek s,

EVOAAQKTIKA CEVAPLO NUEPHOLOC
Spactnplotntac ya emAeypévn vnoopuada

Time activity for elementary school children

Weekdays Weekends
00200 -00:30 Home 00:00 - 00:30 Home
0420 - 06:00 Home
"
D800 - 0830 t"fﬂ' ouTt 6:00-05:30 beme
0520 - 06:00 Home
6:00 - 46:30 Home
6:30 - 4700 Home
07:00 «07:30 Home
07:30-08:00 Home 0720 - 08:00 Home
08:00 - 08:30 SchockIN 00:00 - 08:30 FHome
OB:33-08:00 SchookiN 00:30 - 49:00 Home

03:00- 09:38 SchooHN 09:00 - 89:30 Home

00:39 -01:08 Home 00:30 - 1:00 Home

08:30-10:08 SchookiN 08:30 - 40:00 Home

10:00-10:30 SchookCUT 10:00 - 10:30 Horme

10:30- 11200 SchockiN 1030 - 1109 Home

0 - 19:30 School IN 100 1:30 Home
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