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@ it CC health challenges

CLIMATE DRIVERS

* Increased temperatures

* Precipitation extremes

« Extreme weather events
< » Sea level rise >

ENVIRONMENTAL SOCIAL
& INSTITUTIONAL CONTEXT EXPOSURE PATHWAYS & BEHAVIORAL CONTEXT
* Land-use change « Extreme heat * Age & gender
» Ecosystem change « Poor air quality * Race & ethnicity
* Infrastructure condition « Reduced food & water < * Poverty
» Geography quality * Housing & infrastructure

= Agricultural production

: « Changes in infectious  Education
& livestock use

agents * Discrimination
+ Population displacement * Access to care &
community health
infrastructure

HEALTH OUTCOMES <

* Heat-related iliness
+ Cardiopulmonary iliness

* Food-, water-, & vectorborne
disease

+ Mental health consequences
& stress
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@ it CC health challenges

Effects related to mitigation of /adaptation to
climate change

Selected examples

- Mitigating CO,, emissions often results in
Increased air quality

- Irrational use of biomass - increased PM
levels

- Use of diesel — increased PM levels

- Increased building insulation for energy efficiency
results in increased indoor air pollution

- Increased use of pesticides for protecting crops
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@ pwitan Vulnerabilities

Vulnerable population subgroups
affected by climate change

p
L Particularly sensitive groups of the

® J population
P-4
1) I ' t Children, elderly, women, pregnant, people with J

chronic illnesses

f Socially and economically distinct groups of
L the population

Workers outdoor, inhabitants of cities / remote
regions, low-income people

( Regionally distinct groups of
l the population

Inhabitants of tropics / subtropics, small islands,
mountain, Arctic regions
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@ v Risk and adaptation

Present

Undemutrition

Vector-borne

2030-2040
“Era of Committed Climate Change"”

+1.5°C Undemutrition

Occupational

Food and
walet‘—‘bome health Vector-bome
infections it
n mm - - - -
PP B ... How to identify the most efficient
ir qual . . .
events adaptation strategies for reducing
Occupational health risks?
2080-2100 et health
“Era of Climate Options” ?T.?SZ'..,..; .
a°c Mental healh How to ensure better public
* Undemutrition and violence

— health protection?

Risk and potential
for adaptation

Risk level with
current .
jon Potential for
apaton adaptation to
Risk level with " reduce risk
high adaptation
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Using the climate exposome we can address:

" The Interactions among activity sectors and changing
environment

" Exposure and effects of

v Chemical stressors (air pollution (ambient/indoor), pesticides),
waste .......

v" Physical stressors (UV radiation, heat waves....)

v" Biological stressors (infectious diseases, microbiome.....)

" Interactions between chemical, physical and biological
stressors

" Interplay of vulnerabilities and socioeconomic factors
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The climate exposome
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Embracing complexity to seek simple solutions to EH problems

B * Climate fa'ra"ng‘;ﬁodms S
Industry / energy GHG monitoring arbon footprlnt models Climate forcing
% .mlIIIII
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ABM Sensors data
AQ models and data ‘ ‘
l fusion v J
N e_ — ,
ﬂﬁ N HRT depositio
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Transporta%on monitoring ANN r odet 3 INTEGRA platform
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Meteo-data

i Exposure

EnV|r0nmenta| Physical, Chemical, Biological
data
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Clinical data

Systems Effects /
Individual exposome

Human
biosampling

Fluxomics
(dynamic flux
balance analysis)

Genomics

Metabolomics

Transcriptomics

|

Bioinformatics /
systems biology

Biological data
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@ ENVElab Main elements of an ABM

1. Agents 3. Environment
Agents are objects with attitude! Flexible, interacting, autonomous Major types of agent environments
4 N \ :
P : 4 N\ i
erceives ’
See Infer ‘ e Attributes .
* Characteristics
* Resources
e Skills :
ACtS e Goals Cellular automata (von Neumann) Euclidean Space (2D)
* Memory
Choose Do  Behavioural rules
* Decision making
4. Time Keeping | \_ Y, L ¢ 5 e
Agent Geographic Information System Network topology
(GIS)

2. Interactions

HEALTH AND CLIMATE CHANGE MEETING Rome, Italy December 3-5, 2018



Air Quality

Human Agent
Trajectories

Buildings,
Land Use

Road Network
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Human agent X - Exposure to PM10 (ug/m3)

kwauﬁd 0

CEILLLE L LSS E OSSP

Rome, Italy

— FpOsUre —— |nhalation Ad]. Exposure Outdoor Concentration === == [ndoor Concentration
A R Human agent X -
Activity Place Vehicle Daily intake dose per body weight
sleep home (mg/kg-day)
# Outdoor Concnetration @ Indoor Concentration
Commute r‘0ad car # Exposure u inhalation adj. exposure
250 -
paidwork  work
commute road car 00 |
eatdrink home
. 150
tvradio home
selfcare home 100
clean home
50 +
selfcare home
tvradio home

00 -
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Age
/S =25
F‘r.
o= 25
n: 800 s2: 2.22
Age

4

e —

<= 49 I >49

n: 3117 s2: 1.51 n: 1027 s2: 2.28

Exposure trajectories

Retrospective exposure

Malg________/’s_e;‘

L Female

[
<= 26
n: 803 s2: 2.57

<= 51
n: 3695 s2: 2.73

>60

<= 60
n: 786 s2: 2.09

> 651
n: 862 s2: 2.99
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O Employee working full-time
0O Employee working part-time
O Self-employed working full-time (including family worker)
O Self-employed working part-time (including family worker)
O Unemployed
O Pupil, student, further training, unpaid work experience
O Inretirement or in early retirement or has given up business
O Permanently disabled or/and unfit to work
O In compulsory military community or service
T Fuffiling domestic tasks and care responsibilities
O Other inactive person
Sex
.. Female
Male
E@ Age
/N N
Pf T \
<= BT > 67 <=T2 >72
n: 771 s2: 0.64 n: 1121 s2: 0.105 n: 1540 s2: 1.06 n: 852 s2: 0.811
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@ nwita Exposure trajectories

Retrospective exposure
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NO, exposure In Stuttgart 2020-2030

ci_ NO2_avg ci_NO2_Dmax ci NO2_Hmax
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& mvizs  Understanding common

pathways of disease
enhanced by CC or enhancing susceptibility to CC

Asthma is exacerbated by
changes in pollen season and
allergenicity and in exposures to

Asthma air pollutants affected by changes
in temperature, humidity, and wind
; - COPD patients are more
Diabetes increases .
— I sensitive than the general
Obesity increases sensitivity to heat ooulation to chanaes in
sensitivity to high stress pop 9

ambient air quality
associated with climate
change

ambient temperatures

Obesity Diabetes
Increased Blood Sugar Hyperlipidemia
Increased Blood Lipids Hypertension,
Blood vessel rigidity CVvD

Disrupted
Insulin >
Signaling

Cardiovascular
disease increases
sensitivity to heat
Blood Brain Barrier stress.

Microlial activation

Disrupted Insulin Signaling Persons with cognitive
Amyloid Beta increases impairments are vulnerable to
Other mechanisms extreme weather events that

require evacuation or other
emergency responses

Neurodegenerative Disease: Parkinson’s / Alzheimer’s / Etc.
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| Period:
December —
mid-February
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CC mitigation impacts

Unequally distributed impacts

N
2

Biomass emitted particles
Lower aerodynamic diameter, hence
penetrate deeper across HRT

v Higher PAHS content per mass of PM
w (more toxic)
"— l
o Significantly higher amou_nt of
8 PAHSs reaches alveoli

l
c : i
p 1E-04- | 50, 050t _ nghl_y spgtlally _and age
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‘ Capacity
F’Erc:elwad changing
hehavioral / SriBsinn
control
Em issiuns GHE
Perceived f behaviour Emissions
Social norms change
. Climate
Attitude
_ / social model IAMUS
F‘E.r'r:ewed feadback madel
efficacy cycle ensemble
Fercewved
risk Sensing

Average global
temperature

Frequency of
extreme events \ Frequency of /

extreme events

Forgetting
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Climate Change
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. &4 Conditions and Exposures Inequities Impacts '

Fncll : Particulate matter, toxins, L .

A Framework Phsfes: Koty : ol socondhand smok, Ghvoni disease: :

- segreggiiun air/water/ 3 ol violence, traffic, noise, g?{ﬁ,’ﬁf;ﬁ;’éﬁ{g“m’ o

fo r Actl 0 n soil, work, greenspace M'm %m o insscamty 4 : Injury ' -

Bike lnms,pnli& barter Social: Experience of Nutrition, e Asthma manageny Surveilance, laboratory S ¢

' systems, community inequities, social capital, smoking cessation, ly |mury cm, testing, emergency Infectious disease: HIV, fu 2

' Mm ﬁamﬂ support, isolation W' activity Food assistance, sorial mmm’”k Reproductive outcomes '

¢ Social Economic: Income, m"l"w:::;m e “‘”""“EMM ‘planning Stress/mental health :

' Inequities Wealh, support -

. » Services: Health care, .

~ Racefethnicity, education, retail i -

3 class, immigration \ Behaviors [

s status, gender, .

’ sexual orientation Nutrition, physical ;

" activity, violence, 8

. smoking, stress ¢

management, o F . s

substance use Individual and Community Climate .

> Change Vulnerability or Resilience :

€

. Inlersechun of resources (including social cunnectlon)‘ 2

‘ Health Co-Benefits or Adverse Health Consequences g : billy :

Active transportation/increased physical activity; urban greening/food security & physical *

\% F— = activity; S02 seeding/air pollution; environmental justice & health equity impacts :

transpnrt:‘:niun, :

energy, water, [

agriculture/food, &

( > economic, health N\ 2

care ) .

L S

N :

. L]

Climate ¢

13 Behaviors z :

]

Clean energy, canservation Energy use, ! Seawalls, managed retreat, ‘ ¢

: g iency, b i i vaccination, MIP .

: ]“S;'m"’“al %@'ﬁh"‘.}‘ mﬁ:’r?s'tk' 5“"‘";:2}' d  to work, 3::%3%“& Ocean imnfanilm, i ggg;n m ﬂ:gg i Mm%m vaanlmr Qm up, -

ower ation, ag ant-| energy i space mirmors, mi I warnings, lmspﬂs ion,

: Ly consenvalion, cimale clnsumplon < e rleas,Coud 5 iy geneators rebuiding ;

. Government, capture @

- schools, conser "‘"”“ .

. corporations, .

. businesses, NGOs, W :

- faith organizations ¢

' Greenhouse Gas Global Climate Local Climate Intermediate Climate Change :

i R ey EMissions Impacts INEHS Factors Health & -
] g

] €02, methane, black Warming oceans, Extreme weather events, Environmental: Ozone, Inequmes Impacts :

: carbon, other short-lived acidification, seal level heat, precipitation, water pollution, pollen o ) 3

g Other greenhouse gases rise, climate variability, drought, flooding, saline production, microbial Injuries and drowning, .

' glacier and snow pack incursion, wildfires contamination, vector heat illness, water-, §

: :

e &

. [

] [ ]

®

s, Intervention strategies

.
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Environmental
Impacts
Fisheries collapse,

biodiversity loss, resource
depletion

loss

Climate Processes and Strategies

- '
e L L T L T L L L L L e L L L T T T T T

Rome, Italy

distribution, crop yield
Socioeconomic: Food

and water prices, job loss,
conflict over water, land,

or food

food-, and vector-borne
illness, displacement,
food/water insecurity,
stress/mental health,
chronic disease

=
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Climate exposome serves precise and cost-effective
prevention by:

— Better understanding the multifactorial causes of
disease

— Identifying early on the biological onset of adverse
health outcomes

— ldentifying the interplay among disease mechanisms —
In relation to environment stressors and CC

— Integrated strategies for combating CC, environmental
contamination and precise prevention
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Bertold Brecht’s Life of Galileo:
“The main objective of science is not to open the door to
Infinite wisdom but to roll back the boundaries of infinite

error.

Thank you for your attention

€ I\VHab

www.enve-lab.eu

A connectivity perspective to environmental health

December 3-5, 2018

HEALTH AND CLIMATE CHANGE MEETING



	Slide 1
	CC health challenges
	CC health challenges
	Vulnerabilities
	Risk and adaptation
	What can we do?
	Slide 7
	Main elements of an ABM
	
	Exposure trajectories
	Exposure trajectories
	NO2 exposure in Stuttgart 2020-2030
	Understanding common pathways of disease
	Slide 14
	Slide 15
	Climate social model
	Slide 17
	Final Conclusions
	Slide 19

