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Health effects
(AP+GHG)
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.
INTEGRA platform

Exposure medeing

la 1
li g

LE-LEPY
Health impact

(AP+GHG)

® Kvantitativné posoudit dopad
soucasnych i budoucich
narodnich a lokalnich politik
redukujici emise sklenikovych
plynU (GHG) a zlepsuijici
kvalitu ovzdusi pomoci
retézce postupu. Posoudit
budouci impakt téchto politik
na kvalitu zivota a zdravi v
Evropskych méstech.
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DEMOKRITOS

>
p y NATIONAL CENTER FOR SCIENTIFIC RESEARCH

Vzorkovaci kampan

® 6 mest: Ateny, Brno, Lublan, Madrid, Stuttgart a Solun
® 1x dopravni lokalita, 1x méstska pozadova a 1x regionalni

® Denni vzorky po 30 dni v zimé a 30 dni v lété
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PM 2.5 concentration (ug/ma3)

BaP concentration (ug/m3)
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Analyza zdroju — PMF

DEMOKRITOS
Dopravni Ruralni
dust

biomass 9.9% combustio

burning/combu o traffic/ n/

stion secondary d
39.4% secondary

34.3%

mineral dust
13.9%
traffic
55.8%
Méstska pozadova
traffic/
secondary
biomass 46.7%
burning/co
mbustion/se
condary

58.7% traffic

6
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Emisni inventura gt Universitat Stuttgart

Data source Type of the data

Cooperation and data

City of Brno mediation

Nationwide Traffic
Directorate of the Roads and Highways (RSD) Census, dynamic vehicle
composition

op-down (na Urovni statu)

Length of each road class
Brno traffic office (BKOM) present within the city of
Brno

¢ E|=A*EFI

¢ E s = e m I Se p O I Uta nt U I (g/rO k) m Brno Public Transportation (DPMB) Public inner city traffic

Dopravni podnlk mésia 8ina 0.3,

Engine (volume) and
weight specific vehicle
composition

Ministry of the Interior of the Czech Republic - Czech
Vehicle Registry

A = aktivita (napfr. spotreba paliva)

Activity data for the

Operation and Organization of Rail Transport (SZDC) railroad sections

EF, = emisni faktor polutantu |

Database on planes

(mnozstvi emitovano na aktivitu)

B Airport
MORNRS landing and taking off
Brno Burial and Cemetery Services Data on the cremation
PoRESAN A iBITOVI
Fuel and energy
PR consumption by sector
N STATISTICAL (EP 5-01 statistics); Fuel
e oda Czech Statistical Office and energy consumption
in households (ENERGO
2015); 2011 Census of the
Czech Republic
Bottom-up (na Urovni mesta)
P —_— Al Gusly Plamof &
proswran Ministry of the Environment j:Qyality Haros Breio

agglomeration
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Prostorova distribuce emisi NO,, CO, a PM,
pro rok 2015
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PM25 emise V porovna’nll \ Emise PM2.5 v ICARUS méstech [kt]
s dalsimi mesty
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N OX em | SseyvV po rovn a’ N Il 4o Emise NOx v ICARUS méstech [kt]
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Vypocet budoucich emisi

Sum of emission_Benzo(a)pyrene

2030, sector: all
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|dentifikace a vyber opatreni pro zlepseni kvality

APZKO
(Akcni plan
pro zlepsSeni

kvality

ovzdusi)
pYokly/

Plan pro
zlepseni
kvality
ovzdusi
pYok )

ZlepSeni kvality ovzdusi za
ucelem splnit limity 2020

ovzdusi v Brne

PUMM (Plan
udrzitelné
mobility
mesta Brna)
pXokly/

Hledani udrzitelného méstske
dopravy s pomoci obyvatel a
regionalnich i narodnich
autorit

67 identifikovanych

ENVIROS®

European Union funding

for Research & Innovation
ICARUS

I Horizon 2020
N

opatreni

5 vybranych k hodnoceni

SECAP
(Akcni plan
pro
udrzitelnou
energii a
klima)
pYokly,

Snizovani emisi CO, 0 40% do
roku 2030 a zvySeni odolnosti
mésta prizpUsobenim se
dopaddm zmény klimatu
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Vybrana opatreni m

1. Podpora ,nizkouhlikatych" vozidel (M1_OPTI)

2. Redukce motorizovanych vozidel ve mésté a narUst nemotorizovanych
zpUsobU prepravy s podporou vyuziti méstske dopravy

1. -22% vkm ujetych osobnimi vozidly (IAD) k roku 2030 (M2_ZERO)
2. -42% vkm ujetych IAD k roku 2030 (M2_OPTI)

3. Nahrada starych kotlU na uhli v residencnim sektoru (M3_SLOW)

/4. Opatreni k energetickym usporam budov ve meste (M4_ECONOMIC)

16
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EM1_OPTI mM2_OPTI

Horizon 2020

for Research & Innovation

M2_ZERO mM3_SLOW

European Union funding ©

Hospodarngjsi
o | L - I budovy

Nove kotle

PM2.5 Benzo(a)pyrene

Mz_ECONOMIC

-5

-10

-15

Change in emissions (%)

-25

-30

B M1_OPTI mM2_OPTI

Zmeny emisi pro jednotlive opatreni a scenare

2030

CO2 NOX PM2.5 Benzo(a)pyrene

M2_ZERO mM3_SLOW M4 _ECONOMIC
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Dalsi kroky: Analyza nakladu a prinosu

1. Atmosféericke modelovani zmeény emisi
2. Analyza zdravotniho dopadu zmén
3. Ekonomicka analyza

% University of
BRISTOL

{@ World Health
2 Organization

—————
s omcros EUTOp@

y [

:;'

Rozptyl

Health risks of air
pollution in Europe —
HRAPIE project

N

Dopad na zdravi

Expozice rizikové populace m m
<3

g

Funkce davky a odpovédi
N
I—
o

-I—
§

Cena nemoci
Tim Taylor, UBristol

Horizon 2020

European Union Vi . ..
for Research & Cenaza prijem paaenta VvV nemocnici
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Multisenzorova kampan v Brne
17.3.-9.4.2019 30.5.-2.7.2019

CO, CO2,VOC(Cs, PM2.5, O3 ’ ’ v v
aNO3), T, Vihkost, Tiak 36 domacnosti 24 domacnosti
| 86 ucastniky 44 UCastniko
Organicke ,
latky 0 Vek 9-73 22-62
- Median 33,5 Median 37
o 42 zen 21 muz{
Teplota, v o v
st B 28 muzu 24 zen
16 déti (<18)
“Korky
Casovy zaznam a Qfﬁ:’. tep
Dotazniky

£y

] )

Horizon 2020 g
European Union funding ©
for Research & Innovation
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uHoo

https://uhooair.com

Multisenzorova kampan v Brne

* Teplota, Vlhkost, Tlak == =
DIY PM sensor * Prach (PM2.5) X 4
* Oxid uhlicity (CO2)
PLANTOWER PMS5003 * Oxid uhelnaty(CO)
Rozsah meéreni 0.3~1.0 ; e Tekave organické |étky (VOC)
1.0~2.5 ; 2.5~10 UM * Oxid dusicity (NO2)

Ozon (03)



https://uhooair.com/

Multisenzorova kampan v Brne - uHoo

® Domacnost s krbem

® pouzivany pro vytapeni
obydli

200
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Multisenzorova kampan v Brne - uHoo

® Pozadove koncentrace PM 2.5 okolo 10 ug/m3

® Kazdy den 2 piky?

PM 2.5 ug/m3

8AM
6AM e

© MUNI |[RECETOX



Multisenzorova kampan v Brne - uHoo
® Vnéjsi zdroj Vnitrniho znecisteni

° TR
L Patek Lokalita: Uvoz

® Okna pouze do vnitrobloku & =

D N e A i Patek — dopravni spicka

150 ug/m3

PM 2.5 ug/m3 RPN
N/

~\/'\.«-\/-“\,. — \.\ _/"\'-f\/\'/ \'\__/‘-'/

PM:s = Jamndé Castice PM2,5, hodinovy primér PMis - Castice PM10, hodinevy primér

CO2-ppm | _ O

e —_ . 400 ppm | ; ‘ O
NO2-ppb = T e | =
MUNI |[RECETOX




Multisenzorova kampan v Brné — PM sensor

PM 10 (ug/m’)
00-20

21-50

51-100
10.1-150
15.1-200
201-250
- 30,0

-350
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800 | 237
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55.1 - 60.0 N’ 0

80.1-70.0 e @)
0]

701 - 80,0

1

1
351-400

1

1

80.1-900

90.1-1000
1001 - 150.0
1580,1 2000

200,1-3480

00000000000 0OODO0OOCODO®OS

o

500 1000 m

|

favery

Horizon 2020
European Union funding
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Rodinny vylet
Taborak
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Multisenzorova kampan v Brné — PM sensor

Ridi¢ auta
Koureni v autée
Otevreni okna

PM 10 (pg/m’)
30
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4 ! =~
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) 2
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100 200 300m e " |\
I — z
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b, E50d Thadintt], Muemy|nae, NCCE © OpenSasaiiVin contnoyton, muing GiS
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Multisenzorova kampan v Brné — PM sensor

PM 10 (pg/m')
24
21.40
41-60
61-80

Z00 Brno
Dolni cast ZOO lehce vyssi PM
Nejvyssi “expozice"™ u myvall ©

81-100

101-150
151-200
21-280
251. w0
30,1-350
3B1-400
201-450
451-500
$1-80
55.1-000
60,1-700
701 -800
801-900
90,1-1000
100.1 . 110.0
11011200 JU—
1201 - 1300
130,1 -1500 @]
1501 -3000
3001 -3770

- 0000000 OQCOQOQO0O0O0O0O0O0OOCOPOOOPQ®S®

S0 100 150m O

— o

sces Exn nﬂDL 1 rQ GG5, Imermag. NCREMENT P NRCan, Ese Japan MET! Ew Chna
Eun Keren piad |, Migayinda NGCT, © OpenStmetMap comebiutors, ans the Gid
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ultisenzorova kampan v Brné— Garmin + naramek

i Benefit pro/ Ucastniky
Garmin Vivosmart 3

BRE 20

an agent X - Exposure to PM10 (ug/m3)

----------------

PILE (ug/m®)
[ 'y 3

Horizon 2020 9 %
European Union funding b AT A AT F A G T T




ﬂ Citizens

Real-time AQ map

e AQ levelsin the city
e Personal exposure profile
* Personal health impact assessment

‘ : Stakeholders

Daily, high spatial
resolution AQ map

P

ICARUS
DSS

-

* Exposure profiles for different groups
e Examination of different scenarios
e Technological/non-technological measures

Horizon 2020
European Union funding
for Research & Innovation

941 AM OO, .- 9:41 AM

‘;\ = Hello Emma

Emma Markes

emarkes123@email.com

EDIT PROFILE

Recommendations

Fresh air, Go out, walk

Status: Single/Marned/Children ’

ome

Choose an option

KOrk

environmental and energy engineering consultancy

Dalsi kroky: Decision Support System

:41 AM 100% w—"

ICARUS .l &

0 =

Air Quality

£

My Health

{

Pollution Effects

Who affected >
9
Short term effects )
&y

Report an Incident Long term effects (> ]

Protection >

o About me ©

L ‘IW: 0N

Hom i Prof il Ne 'hli:' athor
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DEKUJI ZA POZORNOST

ghdrej.mikes@recetox.muni.cz

Horizon 2020

celine.degrendele@recetox.muni.cz



mailto:ondrej.mikes@recetox.muni.cz
mailto:degrendele@recetox.muni.cz

