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-~ ~Dofoku 1850

» Stfedovéké mésto s hradbami + 4 predmésti + Spilberk
» Az doroku 1850
» 1850-1919

» 1919 Velké Brno
» 1944 Lisen

» 1957 Prygl (KniniCska prehrada)
» 1960 Bystrc

» 1971 + 8 dalich predmésti (Bosonohy, Zebé&tin, Chrlice, Sob&sj
» 1980 - Utéchov

» Nyni BMO (spoluprdce, ne rozristdni)

www.brno.cz/velkebrno100 3
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W Urban ™ Rural
United Nations

3 megacities (>10mil) 41 megacities (>10mil)

(Tokyo, Osaka, New York)
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PRO MESTA

NOVA AGENDA PRO MESTA- QUITO, =

OSN (2016)

» Na zdakladé predeslych konferenci Habitat

» Prijeti univerzdalniho dokumentu, ktery je souladu se zadsadami Agendy

2030 pro udrzitelny rozvo.
» Reakce nazmeény v nebyvale rychle rostoucich méstech a na udrzitelnost
» Socidlni
> ERore s ,:TenTc? val's’rup pomvc'nhq ’rvf’JrcE‘_’Jm Qz.emnich,pcz.li’rilf na
. . urovni mesta vytvaret uzemni politiky, ktere prispivajl
> Environmentalni ke kompaktnim a hustym méstskym sidlim, kde maji

» Prostorovou vSichni obyvatelé pristup k dobré doprave a jsou
blizko ekonomickym aktivitdm a pracovnim mistom.
1 i’,‘.ﬁ'.,"‘.';‘},‘,,ﬁ}‘g Mésta také povede k tomu, aby spravedlive

investovala do vytvareni pracovnich mist, podpory
inovaci, rozsifovdni sluzeb a snizovdani ndkladu na

ﬁ éﬁ podnikdni* 6




X Specific
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Health risk
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Metabolomics

‘—
)E-
THE HUMAN
EXPOSOME

EXPOSOME: A WILD IDEA

+ Miller and Jones, 2014
» Chris Wild (reditel IARC) 2005, 2012

1. Obecny externi exposom (spolecny) /

2. Individudini externi exposom (dietq, fyz.aktivita...
3. Specificky interni exposom (omics)




C JRRAN
Urbdlni - zkomole

N
EXPOSOME? Urbdr - sopis poddanych

11.11.2022

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

.....

» The urban exposome framework focuses on the

spatiotemporal monitoring of environmental A
and health indicators. F
i
ﬁ

» Primary data collection, and routinely collected el
data combined define the urban exposome of —
cities. h
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» Adrianou & Makris, 2018 £
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» Doprava - hustoto \
> Hiuk BRNOS
» Zastavba - hustota budov a lidi, mobilita, walkability (pochUznosts
Imperviousness (neprostupnost) -
» Zeleri - Vzddlenost, NDVI, MSVI A
» Dalsi LandUse — prOmysl, skiddky, voda...
» Teplota (Heat islands)
» Vihkost, tlak

» Socioekonomické aspekty

Mokra-
£ ' -Horakov

» Nocni svétlo (Light-at-night)
» Greyness (Sedivost)

» UV - Vit D

» Satelitni data




PROPOJENI URBAN EXPOSOMU S DALSIMI
OBLASTMI

» Indoor CENTRAL ILLUSTRATION: Early-Life Environmental Exposures and Blood
Pressure in Children

» Inferni exposom (biomarkery)
» Zivotni styl

» Diefa

» Fyzickd aktivita ..

» Koureni \‘
» /dravi o0 Yar——

* bementia Respiratory diseases  «
* Stroke

0““loor Exposu,-e.s

» Mental health problems
+ Neurodegenerative

» Socidlni prostredi .

* Cognitiveimpaitment

HEART

Myocardialinfarction =

i o ~—Higher Systolic or Diastolic Blood Pressure < Prenatal Exposure

BREAST
= Lower Systolic or Diastolic Blood Pressure <I:Postnatal Exposure
* Breast cancer

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

GEMERAL/OTHERS

* Obesity

« Diabetes

» Matabolic syndrome
« Colon cancer

* Increase in mortality

ARTERIES
Hypertension  «

10



Policies
URBAN DESIGN MORBIDITY MORTALITY

gt Y
» Density e N ~ ~
» Mixed land * Air pollution \
use/diversity - . “:" | Acute/chronic
* Distance v Indoor/ 1-) ' T
emperalure * Neuro-
» Destination cognitive
accessibility function
» Walking . J RIS o + Premature
» Conneclivity » Cyching mortality
» Transport s 8 " » Mental heaith
infrastructure 3 » Cardiovascular
» Walkability ? ;:::on + Stress LS and Respiratory
+ Bikeability ki » Sockal S
» Green Space . ",wm
activity
" J \ J e =
VA WA AN A A

Context : socio-economic, genetic, nutrition

Nieuwenhuipsen 2016 and 2048




BUILT ENVIRONMENT
GREEN/BLUE/GREY SPACE
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» RUzNny typ zdstavby -> r0znd fyzickd aktivita
» Pohyb pro transport

il
Il
V
7

]

» Pohyb pro rekreaci (dostupnost zelené a kvalita cesty k ni)

Brwmng and Les/ 5207
» Vyuziti MHD 16x pravdépodobnéjsi, kdyz byla zastavka do 400 m (Badland 2014, Austrdlie
» Zelen: Asociace s mentdalnim a psychickym zdravim
» Zelen v okoli domu (resp. prace a skoly)
» Vzddlenost k dalsi zeleni

» EU/WHO doporuceni : do 300 m od zelené vétsi nez 5,000 m?2

» Metodologické problémy:

» s volbou bufferU (cirkuldrni, silnicni(network), administrativni)

» s vekovym rozlozenim sledovaného obyvatelstva

12



NOST NA SILNICICH

» 9. nejvyssi dovod umr
» 1. misto pro lidi mezi 15-29 roky
» Cca 3% HDP

13



KVALITA OVZDUSI

Zvyseni vyskytu
respiracnich
onemocnéni

jako je bronchitis

Diabetes Zhorsené porodni
druhého typu vystupy

Ischemickd

choroba srdecni Predcasne umrti

Neuro-vyvojovée
vady




HLUK

» T&zkd i osobni doprava, prumysl
» Ve méstech v zavislosti na centrismu (polycentricke=lepsi)
» Environmental Noise Directive 2002/49/EC

Noise levels from road traffic that are greater than 55 dB L, affect an estimated 125 million people - one in four Europeans.
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Q ~ SSdB Lden
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Annoyance @ Sleep disturbance r‘ \ Health impacts Premature deaths
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20 000 000 8 000 000 43 000 10 000
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WITHOUT TREES

NE OSTROVY.

Typ a barvo
» Zeler — e S
» Lidska aktivita
WITH TREES
i , I o TN IR G
» Zhorseni zdravotnich problemu | N e »

» Kardiovaskularni

-
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Relative Risk
10 16 20 2

» Respiracni

» Degradace materidll (+O5)

» Zvyseni spotreby elektfiny (o 23% za poslednich 40 let)

16



I.I NIGH MizZeme svitit i desetkrat méné. Uznejme,
- - ze svétlo skodi, zada Cesko Evropu
R s =
ecisténi v Evropé zasahuje 99 procent obyvatel a za

» Hlavni téma Ceského predsednictvi 2022

rizikem je také pro prirodu. I proto si jej vybralo Cesko jako jednu

z priorit svého predsednictvi v Radé Evropské unie. Na rozdil od

> Melatonin a nastup spanku
» Naruseni cirkadidlniho rezimu a poruchy spdnku
» Psychologickée, kardiovaskularni a metabolické poruchy

» Energetické konsekvence
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Na zacdatku 5 115 déti
» Mapa adres narozeni
» Cca 1 500 se stehovalo

» Prekryv se sbiranymi daty

WWW.elspac.cz
» ELSPAC-SK

WWwWWw.elspac.sk

BBBBBBBBBBBB
study participants

19



KROHORITA CELSPAC




FLR 65027 74528 85014 1288%

16559 18157 25984 16.70%

. UVD
QU 44055 54021 9966422
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67334 1438%
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OVZDUSI-DATA

» Klasické polutanty (SO2, NO, NO2, PM10, PM2.5, CO, O3)
» PocCty stanic se méni, nyni az 10 (230 km?)

» 1990°s (SO2, TSP, NOx|
24 ~ e/ HEAD. /m
» Ddle podrobnejsi e e

diseases Asthma
= Menital hoalth problams Respiratory diseases
= Autism and child behaviour Priaumonia

problems Lung cancer
* Stoke

HEART
Myocardial infarction
Arhythrmla

Heart congestive falure
Cardiovascular diseases

GENERAL/OTHERS D RTUS

= Diabetes
= Systemic inflammation
= Increase inmorality

Premature birth

Reduced weight at birth
Preclampsia

Reduction insperm quality

ARTERIES

Deep venous thrombosis




MODELOVANA DATA CHMU

e Odroku 2010
« Rocni koncentrace
* 1x1 km grid

NO2 concentration map of South Moravian

Air quality data ' region in 1 x 1 km grid (year 2018)



MODELOVANA DATA EXPANSE

2000-2019
RocCni koncentrace

« 25m grid
« NO2, O3, PMI10, PM2,5
« Green, Imperviousness...

PM10 (ug/m*3)

__& i
0

30 60

Y. Shen, K. de Hoogh, R. Vermeulen, G. Hoek et al.
Europe-wide air pollution modeling from 2000 to 2019 using geographically

weighted regression 24
Environ Int. 2022 Oct-168:107485



Vyvoj celkovych emisi hlavnich zne ch latek, 1990-2016
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» Emisni zdroje
» JMK 1990-nyni

» ICARUS emisni mapy
» As, BC, BaP, Cd, CO, CO2, Hg, CH4, D Comtenioma gy deromd | Li3imossiznse saieim

Viechny obje... @ «

fuel_type - wehicle_tecl - driving_ mot - pollutant -

Diesel Conventional Highway As wear 1,10322609987308E-13 g/vkm
N 2 O N H 3 N M v O C N O O C P b - : Diesel Conventional Highway BC 0,156921931205335 g/vkm
7 7 7 X, 7 7 EF_power_HI Diesel Conventional Highway Benzo{a)pyren 0,0000009 g/km
EF_rail_HM Diesel Conventional Highway Benzo{a)pyren 0,00000012 g/km
P C D D/ FS P M ] O P M 2 5 S O 2 EF road Diesel Conventional  Highway 1,10998975955532E-05 g/vkm
’ ’ N Diesel Conventional Highway Cd roz 4,17642635959303E-07 g/vkm

EF_transport_other_H| : R § R R
Diesel Conventional Highway C E 1,39214211986441E-04 g/vkm

s s . Ve () EF_waste_HM.| Diesel Conventional Highway 0,028 g/vkm
» Robusni databadze emisnich faktoru 2 s
Diesel Conventional Highway 696,484565748343 g/vkm

Diesel Conventional Highway 1,17658914512864E-03 g/vkm
Diesel Conventional  Highway 0 g/vkm
Diesel Conventional | Highway E 1,11514460898528E-07 g/vkm
Diesel Conventional Highway O 0,012 g/vkm
Diesel Conventional  Highway 0,0012 g/vkm
Diesel Conventional Highway 0,723512595783244 g/vkm
Diesel Conventional Highway O 9,39943389487833 g/vkm
Diesel Conventional Highway 0,125537544964268 g/vkm
Diesel Conventional Highway 1,30467455955532E-04 g/vkm
Diesel Conventional Highway Pb road 8,54500631981312E-05 g/vkm
Diesel Conventional Highway Pb wear 2,65308663961939E-02 g/vkm
Diesel Conventional Highway PM10 0,313843862410671 g/vkm
Diesel Conventional | Highway PM10 road 0,0082121231808 g/vkm
Diesel Conventional Highway PM10 wear 0,0166730985792 g/vkm
Siohieshon NX2015 Diesel Conventional  Highway PM2.5 0,313843862410671 g/vkm
sector: all - Diesel Conventional Highway PM2.5 road 0,00472487406336 g/vkm
[tkm?] : : S e Diesel Conventional |Highway PM2.5 wear 0,00959292612864 g/vkm
Diesel Conventional Highway so2 4,43995903822128E-03 g/vkm
Diesel Conventional |Rural As 2,51400530448711E-05 g/vkm
Diesel Conventional Rural As road 2,41404050779578E-15 g/vkm
Diesel Conventional |Rural As wear 2,23453493157506E-13 g/vkm
Diesel Conventional Rural BC 0,194076750457649 g/vkm
Diesel Conventional Rural Benzofa)pyren 0,0000009 g/km
Diesel Conventional Rural Benzo{a)pyren 0,00000012 g/km
Diesel Conventional |Rural cd 1,25700265224356E-05 g/vkm



POACEAE - travy
1992-2005

= Brno
== Praha
Usti n. Orlici
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KVALITA PITNE VODY

» Bezpecnd a kontrolovand

» Obcasné havdarie
» EU Drinking Water Directive 98/83/ES

NEW EU RULES
ON DRINKING WATER
IMPROVE ACCESS TO WATER FOR ALL
UPGRADE DRINKING WATER STANDARDS

INCREASE TRANSPARENCY
TO EMPOWER CONSUMERS

#DrinkingWaterEU E ; Conaaien

Brno, Bohunice, Kamenice 5

Ukazatel
Barva [mg Pt/l]
Zakal [NTU]
Zelezo [mgll]
PHO
Turdost [mmol/l]

Hodnota Limit

Amonné ionty [mg/l] <0,

Dusiénany [mgl]

Dusitany [mg/l] <0,

Chloridy [mg/l]
TOC [mg/l]

Volny chlor [mg/l]
Koliformni b. [KTJ/100mI]
E. coli [KTJ/100mI]

ZAVRIT

27




HLUKOVA DATA

» Zalozeno na Environmental Noise Directive (2002/49/ES)
» Ndrodni referen&ni hlukovd laborator (SZU)
» 2007, 2012, 2017 (mapa)

ARTERIES
Hypertension e




INTENZITA DOPRAVY =

» 2015 prepracovan do GIS

» 2015 vozidlové-specifickd data

» PC, LDV, HDV, verejnd B ’
doprava (Euro normy, paliva, Osobni vozidia: 90 061 Osobni vozidla: 21

motorizace) Obyvatel na 1 auicTZBVA Obyvatelna 1 a

» 2015 Leteckd a zeleznicni data
(lodni zanedband)

.........

0
i BRNOARPORT®
|
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BONHE
| 427 -y
N 777715

» SCitani lidi, domuU a byt W
» Zakladni sidelni jednotky
» 283 polygonu (Brno)

» 1991, 2001, 2011, (2021)

» Vékoveé strukturovane, pohlavi, vzdéldani, ndbozenstvi,
zameéstnani, domy/byty, crowding, vilastnictvi nemovitosti,
stari domu, vybaveni domdacnosti, dojizdéni...

30



DATA NYNI
VYUZIVANA VE
TVORBE LAND USE

REGRESNIHO /
MODELU /4

+ Aneta Rafajova 31



DETI NEJSOU MALI DOSPELI

» Zranitelné periody rapidniho rustu
orgdnu

» Mnoho chronickych onemocnéni ma
cast svého puvodu v pocdtcich zZivota

» DUlezitd okna: prilezitost k intervencim
a prevenci

Godfrey, 2010

Brain Devel

-

opment Over Time

. -“;
Kpy .
.0,.‘_ Q{ ".

32



LAND USE REGRESSION
MODEL

» Gerard Hoek (University of Utrecht)
» 1990/91/92/93/94 mésicni

» SO2, SPM, NOx

» Pripraveno 100 proménnych

» Studium zranitelnych oken

A 0 150

)f B 60 240
, Regression

b )

—

e
Model

NO,=C + (B x Buf50)

v

Buffer model variables
at cohort locations

cohort ¢
g equation and
f50 variable

= B

e C
80

0
o€

Chv«
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BUDOVY A POPULACNI HUSTOTA

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

EUROPEAN Y
Global Human Setty

35



LANDUSE CORINE
(PLOCHY)

» Detailni mapy
» 1990

I000
» 2010

» Méstska zelen, lesy, industridini a
residencni zony, skladky, lefisté
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DALSI ZAJIMAVA

DATA /



BRNO_URBAN_GRID

» 250m x 250 m nejnovefsi

» Vzddlenost k verejné doprave (2018)

» Lidé and 65 let
» Leaf Area index (2017)

View Through a Window May Influence Recovery from Surgery
1984 © Key Point Summary

Autharis)

Ulrich. RS,

Publication Sousce.

is a collaborative effort
with our partners:

GENERAL/OTHE

* Nuisance, stress
* Worse general health
# Increase in mortality

Ulrich-1984-CHD-KPS.pdf PDF | 23119 KB

Key Concepts/Context
shows that American and European people tend to have favorable aesthetic and af ive 51 nature and
natural more than urban scenes. Views of vegetation and especially water may elicit positive feelings, reduce fear in
stressed subjects, hold attention, and block stressful thoughts.
The results of this seminal evidence-based design study suggested that natural views had therapeutic influences on hospital
patients.
Objectives

The study examined the restorative effects of nature views on pain and antianxiety medication use and recovery of gall
patients who had undergone cholecystectomy.

Bilovice nad

Hvozdec Svitavou

Kninice
1198

RS
trovadice

Slapanice Jitikovice

Strelice.

Ofechov.




TEPLOTNI MAPY

» Brno

» Léto azima 2015

—  aa

HEAD

» Reduction of cognitive
performance

REPRODUCTIVE SYSTEM
AND FETUS

Premature birth =

GENERAL/OTHERS

= Injurles from work and traffic accidents
« Incresse inmortality




yer 2020 OOUTC CAMS Forecast t+000 VT: Thursday 12 November 2020 O0UTC
ight level: Surface Parameter: Nitrogen Dioxide [ pg/m3 ]

-

OQEMICUS

Europe's eyes on Earth

GEO DATA

aerosoly)
Ozonova vrstva a UV radiace
Emise a povrchove toky

Slunecni osvit

Klimaticke faktory

osonoh:



https://www.copernicus.eu/

KRIMINALITA OD 1.12.2020

Moravské Kninice

Bukovink
Lelekovice
Chudgice

Babice nad Svitavou

Brezina

.. U OCU
Podkladovd mapa (geojso
2022 Kampus Bohunice (do 16.11) :18 (11 obja :
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https://kriminalita.policie.cz/




MULTISENZOROVA
KAMPAN V BRNE
PROJEKT ICARUS




Sbér dat o externi expozici cloveka s
ohledem na lokalitu a aktudini Cinnost

Vyzkouset vhodnost vyuziti novych senzoru
\CI mobilnich fechnologii ve sbéru dat

-

STUDIE

Porovnat nalezend data mezi riznymi
evropskymi mésty
\_

ll!!l!\!!\\k
e

45
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v

chema multisenzorove kampane

Multi-sensorova kampan

“ polutantd
Expoziéni

7 EU mést

AZ 100 Géastnikil /mésto modely

Trvani: 7 dni
Personalni Expozice

Rizné rocni obdobi




ICARUS mesta

Total number of participants
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Duration of campaign (days)
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MU N7ZOROV A
KAMPAN V BRNE

Nasi ucastnici:
usli 8 019 499 kroku,

coz je é 273 kilometry
a vystoupali 14 763 pater

ICARUS campaign locations of households and offices
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W Offices




po |

U KA,ZKY ,
ZA,‘JlMAyYCH
VYSTUPD




MULTISENZOROVA KAMPAN V. BRNE

Pozadové koncentrace PM 2.5 okolo 10 ug/m3

Kazdy den 2 piky >

R e L wror
200 . o !“‘
», \ . b -

o °
. ®e, .
° ®e
®e
° — ®eo, ¢ >
° — e g—" —__'a_._.
e——— o o—0o ] -.—.__.
aw ol oM sam aaw §U B saw oan oam naw iz w s e s em o s o om Nl g \
»

°
[
°
11,2019
° =
°

e

y

N

EESTY o oty

L]
m Hourly Average Monthly Trend g Apr 01,2019 5AM
200 .
o

150 4 e N .
/ i~ \ \. AN ) ._./ \.--""\./ SN
5AM / \./ / h A TN . 8AM

. o,
N T )
N NC A W

RN AND S .

\/' GAM ST

.
8:00 AM - April 1,2019

5:00 AM - April 1, 2019

\\\

) \

i
@

0NN



MULTISENZOROVA KAMPAN V' BRNE

Vnéjsi zdroj vnitfniho znecisténi
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POKRACOVANI NA ANALYZE DAT

» TestovdAni vlivu s vyuzitim dat z AIM

PM 2.5 vs TAD, by events

» Vliv pozice/Casu a aktivit Ucastnikl na jejich
persondlni expozici
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I | Combination of environmental and human data with statistical and
of Brno ¢ a|n]o] | geographical modelling techniques in order to analyze multi-disciplinary

and multi-sectoral (environmental, socioeconomic, population, health) data
in selected model urban environment ISG o a
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I8 w3

Evolution of the number of cars/vehicles
registered in Brno

Monitoring network in the

e HINISTERSTVO VHITRA
s cueites Besti o pstiod AESCE REPUBLIKY

I OFFICE Lk iy sasasiias




EXPOSOMOVE PROJEKTY - RECETOX

Adult risk factors

Level below which

EXposome Powered tools for healthy mittions may occur
living in urbAN SEftings

expanseproject.eu Administrative cohorts

Matured birth
@ cohorts Large adult cohorts

-
HELIX birth cohorts
Adolescent birth cohorts
New birth cohorts

Advancing Tools for Human Early Lifecourse
Exposome Research and Translation

athleteproject.eu

PARC, the Partnership for the Assessment of Risks from Chemicals,
was launched on 1 May 2022.
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