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EXPOSOME

( THE HuMAN |
| EXPOSOME |

'

Chris Wild (feditel IARC) 2005
Obecny externi exposom (spolecny)
Individualni externi exposom (dieta, fyz.aktivita...)

Specificky interni exposom (omics)

THE EXTIRMAL
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1 Urbanni -z lat. Urbis = mésto
CG Je U Fban Urbani - nespravneé (G.hits=444)
Urbalni - zkomolenina (G.hits=559)

eXPOSOMe?  uws - soupispoddanych

e The urban exposome presents a city-oriented
study framework based on the exposome
approach used in population studies.

e The urban exposome framework focuses on the
spatiotemporal monitoring of environmental
and health indicators.

< Primary data collection, and routinely collected
data combined define the urban exposome of
cities.

Adrianou & Makris, 2018



Co je Urban
exposome?

* The urban exposome is the set of environmental factors
that are experienced in the outdoor urban environment
and that may influence child development.

Robinson et al, 2018

* The “urban exposome” framework that was
recently developed extends the utility of the
human exposome into that of a city, considering
the city elements as the main units of

measuring a city’s exposome, complementing
that of the human exposome

Haddad et al, 2019



Venkovni urbanni prostredi

Kvalita ovzdusi - NOx, PM10, PM2.5, PM1, SO2, 03, pyl S aiouce, o
Doprava - hustota, intenzita \KBRP_NQ;'-’
Hluk 7
Zastavba - hustota budov a lidi, mobilita, walkability (pochdznost?)
Zelen - Vzdalenost, NDVI

DalSi LandUse — prOmysl, skladky, voda...
Teplota, vihkost, tlak

Socioekonomicke aspekty

Nocni svétlo
Greyness (Sedivost)
UV-VitD

Satelitni data

Built environment
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Indoor

Interni exposom (biomarkery)
Zivotni styl

® Dieta

® Fyzicka aktivita

Zdravi =
Socialni prostredi A -
CANERALOTHIRS
ARTERES

Propojeni Urban exposomu s dalsimi oblastmi

CENTRAL ILLUSTRATION: Early-Life Environmental Exposures and Blood

Pressure in Children

=—Hgher Systolic or Diastolic Blood Pressune :F':lrn.nd Expemung
= Lower Systolic or Diastolic Elood Prossurg —

Warembourg, C. et al. J Am Coll Cardiol. 2019;74(10):1317-28.
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Kohorty
(Brno, Recetox)




Kohorta ELSPAC

tku 5115 deti

¢a
® Mapa adres narozeni

® Naza

hovalo

e

® Cca1s500sest

daty

iranymi

4

® Prekryv se sb

www.elspac.cz

® ELSPAC-SK

www.elspac.sk
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www.celspac.cz f 3

Kohorta CELSPAC T

® Nova kohorta s biomonitorovacimi daty

® Young Adults: pokracovani ELSPAC + spin-offs
® The Next Generation: nove prichozi « CELSPAC-ICARUS

. - , . , e CELSPAC-SPECIMEN
® Moznost propojeni externiho a interniho exposomu e CELSPAC-FIREEXPO

| Foj il |
[ s :




Data k vyuziti u nasich
kohort



Ovzdusi-data

® Klasické polutanty (502, NO, NO2, PM10, PM2.5, CO,
03)

® Pocty stanic se méni, nyni az 10 (230 km?)
® 19907s (SO2, TSP, NOXx)

® Dale podrobnéjsi
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Modelovana data CHMU

e Odroku 2010

e Rocni koncentrace
e Ix1kmgrid

B 5% 0 Kiometers

NO2 concentration map of South Moravian
region in 1 x 1 km grid (year 2018)
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Air quality data



Wiwo| celkovyeh emisl hlavnizh znedi@tujicich IStek, 1900-2016
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® Emisni zdroje

® |CARUS emisni mapy
® As, BC,BaP,Cd,CO, CO2, Hg, CH4, N20, e
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Pylova data

® Denni data 1992-2019

® Brno -1 stanice

® 57 typu pylU, 6 plisni

Studium vyvoje alergii

POACEAE - travy
1992-2005

== Brno
== Praha
Usti n. Orlici




Hlukova data

® Zalozeno na Environmental Noise Directive (2002/49/ES)

® Narodni referenéni hlukova laborator (SzZU)
® 2007,2012, 2017 (Mapa) ¢ |7 13

L W* T =
L R e




Intenzita dopravy

® BKOM v ne-GlSovych pentlogramech
® 2015 prepracovan do GIS

® 2015 vozidlové-specificka data
® PC, LDV, HDV, verejna doprava (Euro normy, paliva, motorizace) Il

® 2015 Letecka a zeleznicni data (lodni zanedbana)

=

Dopravni podnik mésta Brna a.s.

4 §R 52

Sarden halarmitnd dopna



Number of citizents in the Basic seftiement unit

Socioekonomicka wor
data

~ o
| E#IT-‘{?E
-
® Scitani lidi, domd a bytu
® Zakladni sidelni jednotky
® 283 polygond (Brno)
® 1991, 2001, 2011, (2021?) 1 \

® Vekove strukturované, pohlavi, vzdélani, nabozenstvi, zameéstnani,
domy/byty, crowding, vlastnictvi nemovitosti, stari domu, vybaveni
domacnosti, dojizdeni...
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Data nyni vyuzivana
ve tvorbe Land Use
regresniho modelu




Deti nejsou mali dospeli

® Zranitelné periody rapidniho ristu organ®

14

® Mnoho chronickych onemocnéni ma cast
sveho pUvodu v pocatcich zivota

® Dulezita okna: prilezitost k intervencim a
prevenci

Chronic _Nl:u"late ]
disease risk intervention
F

With early
intervention

Timely
intervention

> Life course

Inadequate response to
new challenges

Godfrey, 2010

TRENDS in Endecrinology & Mefabaliam

Brain Development Over Time

., - | 4

A7 wocks | 17 wedks ‘!."-.if.-wcck.i | 730 woeks | IO Wetich - 2P0ME [ rrrrraaseresraanrrairaa s = 1B POATE

v witero Peosrmal il

Birth
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Land Use regression

model

Gerard Hoek (University of Utrecht)

1990/91/92 mésicni

S02, SPM (?)

Pripraveno 92 proménnych

Studium zranitelnych oken

t cohort
12 equation and
f50 variable

paiso__| Noz_eeme
80 35
0 20
25
45
30

A ] 150
B 60 240
Regression
Model

NO,=C + (B x Buf50)

Y

Buffer model variables
atcohortlocations
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Silni¢ni data

Soucasne (OSM)
Historicke — odecty z atlasU
Kategorizace trid silnic

Sklon — lepsi vypocty emisi

22



EUROPEAN ¥

Global Human Set

Budovy a populacni hustota

® 1990, 2000, 2015
® 250 m?
® Pocty lidi, %, zastavéna plocha (0-100%)

23



LandUSE CORINE
(plochy)

® Detailni mapy
® 1990
® 2000
® 2010

® Meéstska zelen, lesy, primysl, skladky,
pristavy




LUR podklady

25
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Onemocneni asociovatelna s LUR mapami

® Snizena funkce plic

® Astmaticke zachvaty

® Kasel a sipani

® Zvysene pouzivani leky

® Zvyseny pocet hospitalizaci
® Bronchititis

® (Diabetes druheho typu)
MUNI |[RECETOX



Dalsi zajimava data



BrnoUrbanGrid

® 250x250 m nejnovéjsi

® Vzdalenost k verejne doprave (2018)
® Lide and 65 let

Leaf Area index (2017) - -

= sl M pbiod

R "V RECETOX




® Brno

+ Mttt & o

T

GEMNERAL FOTHERS

+ g 0 o ] T
= i iy Pl

Teplotni mapy

® Letoazima 2015

REPRODUCTIVE SrSTEM
AMND FETLIS

Fonahur et o

29
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st 2020 0OUTC CAMS Farecast £+ 000 VT: Thursday 12 NMevember 2020 00UTC
sight level: Surface Parameter: Hitrogen Dioxide [ pg'md ]

Q)pernicus

Europe's eyes on Earth

GEO data

® Copernicus (https://www.copernicus.eu/)

1. Kvalita ovzdusi a slozeni atmosféry (NO2, SO2, CO, CH4,
CH20, O3, aerosoly)

7 . Ozonova vrstva a UV radiace
3. Emise a povrchove toky

A . Sluneéni osvit

5. Klimatické faktory

30



Krlmlnallta (od 1 12 2020!!)

gL " https://kriminalita.policie.cz/
ﬂ:ﬁ--‘:' T Data od 2013
N\ Me= K @ L Podkladova mapa (geojson)

Ry MUNT |RECETOX



Threm e i loifeieg iyl s 1 rme 3000 e s sl

® Verejna doprava
® Zelezni¢ni a letecka
® Dohoda RCX a mésta Brna
® https.//data.brno.cz/
® https.//data.brno.cz/aplikace-a-analyzy/

® Sportovni prilezitosti, obchodni mapy, segregace,
cenove mapy

® Vyuziti pesticidu
® Evropské agentury:
¢ Eurostat
® Senzorova data

Since 2013...




Science-to-policy
Science-to-citizents



Multisenzorova kampan v
Brne

Projekt ICARUS @

ICARUS



Cile

multisenzoroveé

studie , o
Porovnat nalezena data mezi ruznymi
evropskymi mésty

1 Vyuzit posléze data pro validaci a simulaci
¥ sofistikovanych modelU

== Horizon 2020
m Europ Eaﬂ European Union funding
; Commission for Research & Innovation




Vybeér zarizeni a postupu

Steps/Distance,
Intensity of activity,
Heart rate,
Temperature,
Stress levels,
Location. Backpack with
= Al sensors
-
R
: Silicon wristbands
A A that detect organic compounds f
by -~ "
BTEX. - PM, VOCs, UV
Aldehydes
[ esbasctics >

PM i . -
Met One Aerocet, L : Chemical

Compounds

Air Quality
MiCIO-SEns0rs

Lacation, .

Actiities,

Feood patterns,

Noise, 4

Radiello

Horizon 2020 ©
European Union funding

Research & Innovation crowdsourced citizen monitoring
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" Personalni senzor -
Prototyp lll - validace

eTestovano pfri rdznych podminkach *Matematické modely:

prostredi:
e Linearni
e Kancelar/okna eMulti-linearni
e Domacnost/vareni *Ne-linearni
* Domacnost/balkon eUmeéle neuronove sité

C1pm25) = @ Copmzs) + b-Teplota+ c-VIhkost

& PPM
y = 1.4756x - 4.1467

S0
/ “ARISTOTLE T
( & JJUNIVERSITY OF ;]
'THESSALONIKI M
E P
s
&

10

Air channel

o .
0 1 15
= Electric Filter  |Electric ) i _BPM- - Tu 3
Light scattering measuring o amplifier o Micro Digital GRIMM - PM; . [pg/m?]
cavity signal circuit signal processar signal ! .
r5.. .ll ¥ o b —




Domaci vzorkovac + Garmin uHoo
+ Silikenﬁvy néramek . B https://uhooair.com

Teplota, Vlhkost, Tlak 3 ’
Prach (PM2.5)

Oxid uhlicity (CO2)

Oxid uhelnat)'/ (CO) Place it, forget it — not noisy
Tekave organicke latky (VOC) P
Oxid dusicity (NO2)
Ozon (03) |

waterproof — wear it, forget it

Kroky/Vzdalenost
Intenzita aktivity
Srdecni tep

Stres

Pasivni vzorkovac na néktere organicke latky

Vodéodolné
Vydrz baterie: 5 dni
Horizon 2020 ©

European Union funding
r Research & Innovation
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Organizace
kampane

| == Horizon 2020
:' E;— Eumpe:an_ European Union funding .
==— Commission far Research & Innovation

ICARUS




Schéma multisenzorove kampané

p—

Multi-sensorova kampan

CO, CO2,VOCs, PM2.5, 03
and NO2), Teplota,
VlIhkost, Tlak.

¥
<

Casovy zaznam
& Dotazniky

Lﬂ Organické
\ latky

PM, [b

Pozice,

Teplota,

Vihkost

o

a Kroky,
Aktivity,

Srdecni tep,

Internet of Things Cas Aktivity
WiFi Pozice
Chytra synchronizace Statisticke
na online platformu Modely
Koncentrace
polutantd
Expoziéni
7 EU mést
A% 100 Ggastnikil /mésto modely
Trvani: 7 dni

Ruzné ro¢ni obdobi
Personalni Expozice
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ICARUS mesta

Total number of participants
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Multisenzorova kampan v Brne

17.3.-9.4.2019 30.5.-2.7.2019
36 domacnosti 24 domacnosti
86 Ucastniki 44 UCastnikuo
Vek 9-73 Vek 22-62
Median 33,5 Median 37

42 zen 24 Zen

28 muzo 21 muzU

16 déti (<18)

-
Petr Hladik: Studie ICARUS jsem se osobné icastnil

Horizon 2020
European Union funding
or Research & Innovation
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Multisenzorova kampan v Brné

et
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Multisenzorova kampan v Brné - uHo0

Domacnost s krbem

pouzivany pro vytapéni obydli

P ¥ PRI AR ERELIRP R RRERIRE "h : PM 2.5 |.lg/m3 ;’1}?9—&0»,
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Y 60
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1 Week

Multisensor campaign in Brno - uHoo
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Multisenzorova kampan v Brné - uH00

* Pozadové koncentrace PM 2.5 okolo 10 pug/m?

» Kazdy den 2 piky
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Multisenzorova kampan v Brne - uH00
Vnéjsi zdroj vnitfniho znecisténi
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Multisenzorova kampan v Brné — PM sensor
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” Multisenzorova kampan v Brné — PM sensor
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Pravidla pro
cistsi vzduch v

domacnostech

Pravidelné a intenzivné vétrejte
Vétrejte béhem varenia po ném

DUkladné vétrejte po zatapéniv
krbu apod.

V pripadé, Ze Zijete u dopravné
zatizenych silnic, tak ve Spicce
vétrejte pouze kratce a intenzivné

Nekurte v domacnosti

Nepouzivejte vonné svicky,
tycCinky apod.

Zbytecné nepouzivejte Cistici a
desinfekcni pripravky

Pouzivejte Cistici prostredky bez
obsahuVOC

Pouzivejte barvy bezVOC

Neskladujte barvy apod. otevrené

m

Omezte vyuzivani umélych
materialU a drevotrisky

Po umisténi nového
drevotriskového nabytku dOkladné
vétrejte, dokud je citit
formaldehyd

Omezte mnozstvi bytového textilu
a kobercovych ploch

Vymeénuijte filtry u klimatizace a
Cistéte ji
1-2 x tydné doma vytrete

Vzdy po sezoné nechte vycistit
komin

Hobby (lepeni apod.) nepatfi do
obyvaku

Udrzujte optimalni teplotu (cca.
18-24°C) avlhkost (cca 40-60 %)
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Probihajici projekty
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Combination of environmental and human data with statistical and
geographical modelling techniques in order to analyze multi-disciplinary
and multi-sectoral (environmental, socioeconomic, population, health) data
in selected model urban environment
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Densed Air Quality data
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Monitering network in the
city of Bmo. Stations owned

by City of Bmo (green),
CHMI (blue) and NIPH
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Longitudinal exposure data Cohort longitudinal data

Traffic data
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Evolution of the number of cars vehicles
regizterad in Brmo
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Exposomove projekty - RECETOX
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