Ferramenta de apoio a decisao LIFE Index-Air para
a reducao da exposicao da populacao a particulas
atmosfeéricas
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Motivacao
Populagao Europeia exposta a niveis de poluentes atmosféricos prejudiciais em 2018

EU limit/target values WHO guidelines
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90 % da populagao que vive em cidades europeias esta exposta a niveis de poluentes
atmosféricos que excedem os valores guia definidos pela Organizacao Mundial de Saude

Air Quality in Europe — 2020 Report
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Motivacao

risco percecionado Versus risco real

_8 Ataques terroristas

1+ Crime com armas

g Telemoveis Gripe das aves

-8 Crise econdmica

E Acidente avido Copo diario de vinho
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S Onda de calor

§ Copia de cartdo de crédito
- Acidente de carro

Cancro

Doengas cardiovasculares

Susanna Hertrich, 2008 : "Reality Checking Device”
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Motivacao

N2 de mortes prematuras em Portugal em 2018 atribuidas a :

Exposicao a poluentes atmosféricos
PM2.5 - 4900

NO, — 750

0,-370

Outras causas
__ Acidentes de viagao — 513
~ Acidentes de trabalho-=103_ -

.
AirfQuality in Europe — 2020 Report
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Motivacao
Avaliacao da exposicao humana a poluentes atmosféricos
No entanto, esta abordagem nao

contabiliza todos os componentes
que determinam a exposicao

Avaliar os niveis de
poluentes atmosféricos
em estagoes de

monitorizagao fixas 12 Existe uma enorme
tem sido a forma heterogeneidade nas
tradicional de avaliar a concentragoes de

exposicao humana a poluentes dentro da
esses poluentes cidade

22 Pessoas ocupam mais
de 90% do tempo no

Estas estacOes de

monitorizagao fixas ) interior dos edificios
supostamente
avaliam a exposicao 32 Ha uma grande
de toda a populacdo heterogeneidade nos padroes
aos poluentes de ocupacao do tempo da
populacao
LIFEINDEXAIR
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Motivacao

Avaliacao da exposi¢ao humana a poluentes atmosféricos

Avaliar os niveis de No entanto, esta abordagem nao
poluentes atmosfericos contabiliza todos os componentes

em e-Sta?oeide. que determinam a exposicao
monitorizacao fixas

tem sido a forma
tradicional de avaliar a
exposi¢cao humana a
esses poluentes

12 Existe uma enorme
heterogeneidade nas
concentragoes de
poluentes dentro da
cidade

22 Pessoas ocupam mais
de 90% do tempo no
interior dos edificios

Estas estacoes de
monitorizacao fixas
supostamente
avaliam a exposicao
de toda a populacgao
aos poluentes

32 H3 uma grande
heterogeneidade nos
padroes de ocupacao do
tempo da populagao

A avaliacao da exposicao integrada a poluentes é essencial para determinar a dose
LIFEINDE X AIR recebida pelo individuo uma vez que esta influencia diretamente os impactes na saude.
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O QUE E O PROJETO LIFE INDEX-AIR?

O projeto LIFE Index-Air pretende desenvolver uma ferramenta de
apoio a decisao que apoia as autoridades na identificacao de
medidas de e que quantifica o impacte
dessas medidas na e da populacao.

LIFE AIR
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O QUE E O PROJETO LIFE INDEX-AIR?

EMISSIONS P> DISPERSION P> INFILTRATION P> PHISICAL ACTIVITY p» DOSE P HEALTH EFFECTS

SOURCES AIR QUALITY EXPOSURE DOSIMETRY BURDEN DISEASE
MODULE MODULE MODULE MODULE
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O QUE E O PROJETO LIFE INDEX-AIR?

EMISSIONS P> DISPERSION P> INFILTRATION P> PHISICAL ACTIVITY p» DOSE P HEALTH EFFECTS

SOURCES AIRQUALITY [ | EXPOSURE [\ | DOSIMETRY | | BURDEN DISEASE
MODULE MODULE MODULE MODULE

IDENTIFY ACTIONS ASSESS AIR QUALITY CALCULATE THE POPULATION QUANTIFY THE INHALED EVALUATE THE EFFECTS
TO IMPROVE AIR QUALITY IN EUROPEAN EXPOSURE TO ATMOSPHERIC DOSE OF ATMOSPHERIC OF THE PARTICLES
AND HEALTH CITIES PARTICLES PARTICLES IN HUMAN HEALTH
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O QUE E O PROJETO LIFE INDEX-AIR?

EMISSIONS P> DISPERSION P> INFILTRATION P> PHISICAL ACTIVITY p» DOSE P HEALTH EFFECTS

IDENTIFY ACTIONS ASSESS AIR QUALITY CALCULATE THE POPULATION QUANTIFY THE INHALED EVALUATE THE EFFECTS
TO IMPROVE AIR QUALITY IN EUROPEAN EXPOSURE TO ATMOSPHERIC DOSE OF ATMOSPHERIC OF THE PARTICLES
AND HEALTH CITIES PARTICLES PARTICLES IN HUMAN HEALTH

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

Athens

Usbon

LIFE AIR
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O QUE E O PROJETO LIFE INDEX-AIR?

EMISSIONS P> DISPERSION P> INFILTRATION P> PHISICAL ACTIVITY p» DOSE P HEALTH EFFECTS

SOURCES AIRQUALITY |\ | EXPOSURE || DOSIMETRY | | BURDEN DISEASE
MODULE MODULE MODULE MODULE

IDENTIFY ACTIONS ASSESS AIR QUALITY CALCULATE THE POPULATION QUANTIFY THE INHALED EVALUATE THE EFFECTS
TO IMPROVE AIR QUALITY IN EUROPEAN EXPOSURE TO ATMOSPHERIC DOSE OF ATMOSPHERIC OF THE PARTICLES
AND HEALTH CITIES PARTICLES PARTICLES IN HUMAN HEALTH

Oporto

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

DEVELOPMENT OF GUIDELINES FOR ACTION PLANS FORMULATION
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TIME ACTIVITY PATTERN DURING WEEKDAYS
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Objetivo:

e Validacao modelos
e Razdo interior/exterior
* I|dentificacdao de fontes

4 meios de transporte

LRSS PM2.5 + PM10 + Elements (As + Cd + Ni + Pb) + PAHs (BaP) + EC/OC
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Concentracao massica de PM2.5 e PM10
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Concentracao massica de particulas
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Quantificacao do Impacte das Fontes Emissoras

. Veiculos Aerossdis secundarios + Veiculos
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SOURCES

Medidas a selecionar pelo utilizador da ferramenta LIFE Index-Air

Transportes

- n2 total de veiculos

- Combustivel

- EURO

- n2 de navios

Queima domeéstica de biomassa
- quantidade de biomassa

- tipo de dispositivo

Padrao atividade-tempo
Medidas construtivas

- alteracao de taxas de infiltracao
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Avaliacao das emissoes e concentragoes

LIFEINDEXAIR
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MODULE >

SOURCES

Avaliacao das emissoes

Pollutant Q

Road transport

Total
(Kg/year)

Lisbon Municipality

Municipalities of the metropolitan area of
Lisbon

Source

Min value
(Kg/year)

-

Max value
(Kg'year)
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AIR QUALITY XP! RE D METRY BURDEN DI
SOURC ES ' MODULE MODULE MODUIg.E MOTDULE

Avaliacao das concentragoes

Metric . nierva = Pollutamt . l Ihow mag

Average Minkmum Maximum
Lishon Municipality

Municipalities of the metropolitan area of Lishor
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Avaliacao da exposi¢ao populacional
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SOURCES

Avaliacao da exposi¢ao populacional

Dados Tempo /
Atividade
4 ) 4 )
Grelha de Grelha da Exposicao
Concentracao de PM + Populacional a PM
(1x1km, 1 hora) (1xTkm, 1 hora)
\_ J \_ J
Razdes 1/0

LIFEINDEXAIR

B e (] WWW.LIFEINDEXAIRNET



Avaliacao da deposicao no aparelho respiratorio e dose
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Avaliacao do Impacte na Saude Humana

YLL — N2 de anos perdidos devido a morte permatura
YLD — N2 de anos vividos com incapacidade
DALY = YLL + YLD

Upper Respiratory Infections Natural Mortality
EI:':_’I‘“':};“" P['_; o 'hl:“' All groups “I‘I:f‘l:”"‘ Elderly  All groups
YLL 0.02 0.00 0.02 11659.46 21232.86 32892.32
YLD 0.68 0.62 1.30 11537.07 7372.94 18910.00
DALY 0.70 0.62 1.33 23196.53 28605.75 51802.28
Deaths 0.00 0.00 0.00 326.36 1697.13 2023.50

Utilizacao de funcdes concentracao resposta (Heroux et al. 2015) para determinacgao do
namero de mortes e dias com doenca.
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COMBINACAO DE MODULOS: Desenvolvimento de uma ferramenta versatil e de longo prazo para tomada de

decisao 7
Test mitigation measures
2 User 2 User 2 User
& select % modifies | & modifies
) measures Time Infiltration
R e s || e
patterns
> >
Emission database.for New Emission database
base case scenario
Outputs
Emission maps
Concentration maps
Population exposure
maps : o
Deposited Dose F |
S ——
Burden of disease
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Cenarios

C1 C2 Cc3 C4 C5
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LIFE Index-Air: envolvimento e capacitacao da populacao

LIFE INDEX-AIR DATA

LIFEINDEXAIR

Microenvironment  Indoor/Outdoor Fraction
Caldegl  HOL | indoor | PMI10 —

Summer ‘arque das MNacoe!

(g /m’) (ngfm?)=s
pvzs | pmio | As [ ca | wNi | Pb

Overall mean concentratl ons - : Vi =y
Homes Schools y J . o ‘ Air Quality Guidelines
PM25 (pafm®) | PMI0 (/) | PM25 (ua/m?) | PMIO (ug/md) ' 4 & ). Indoor National 8h | 25

Indoor Outdoor Indoor Outdoor Indoor Cutdoon ! ] ¥ I =t Daily
. ] Outdoor Eu

145 1534 18.2 219 353 A5 X : (750, e s " 4 1 E Arviizd

25
122 121 | 132 138 | 248 153 : : i % ' -
b # . Daily 25
21 08 | 25 54 | 100 19 . . ¢ TSR R : U Shosee WHOD il m
919 1380 | 976 1488 | 1122 783 : i e VL

i MENU

LIFEINDEXAIR
] WWW.LIFEINDEXAIRNET

T V] M
L Yk T




LIFE Index-Air: envolvimento e capacitacao da populacao

o The cleaning of the school should be done #t the end of the school day
g not 3 the beginning 10 allow the disparsion of poliutants by cles
AN prooucts belfors occupying the spaces

{?_6 REDUCE/CONTROL POLLUTION SOURCES
~

® Pay attention to bulling and furniture materials, and other progucts
that contan and emit pollutants and replace them by others low
emissan products,

o s envitonmentally of low-emission  matenals and  products
(eg water-based paint),

® In the painting class keep the dassroom well ventiated and open the
chemicals (paints, glues, varnishes) anly when they are used.

& DO not waar street shaes Insice classrooms,

o Avnid yung chalkboarg, Otherwise, clean the chalkboard with a damg
clath in arder to avalg high levels of seborne particles

o Avoid uting printess indoe cassrooms

® Do notuse canchis, Incense, and ar frashaners

o Vermilate the dassroom after the installabon new materisls and fur-
riture 1o avold expasure to high levels of valatie organic compourds
(VOCs}

e Do not smack in dassrooms o avold the proliferation of
MICrOEANISMS,

o Tryto understand the potential outdoor pollution sources to avosd or
minimize thi infiltration of pallutants kit the classroom

ﬁ AT HOMES

{\ VENTILATION

o Open the windows fraguently. However, w0 Opening windows st
rush hours,

LIFEINDEXAIR
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LIFE Index-Air: envolvimento e capacitacao da populacao

L

LISBON ENGAGEMENT IN NUMBERS

NUMBER OF SCHOOLS 26 TOTAL NUMBER OF TEACHERS 165
NUMBER OF AWARENESS SESSIONS 60 STREET EVENT DAYS S
TOTAL NUMBER OF STUDENTS 3796 £ WwWW.LIFEINDEXAIRNET




KEEP IN TOUCH

FACEBOOK WWW.FACEBOOK.COM/LIFEINDEXAIR

TWITTER HTTPS://TWITTER.COM/LIFEINDEXAIR

INSTAGRAM WWW.INSTAGRAM.COM/LIFE.INDEX.AIR

RESEARCHGATE WWW.RESEARCHGATE.NET/PROJECT/LIFE-INDEX-AIR

WWW.LIFEINDEXAIR.NET
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FOR HEALTH AND WELFARE
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