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The climate exposome
s Embracing complexity to seek simple
solutions to EH problems
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Effects related to climate change

Heat waves - exceptional heat waves greatly surpass the benefits
of reduced cold days

Climate-induced increase of O, levels
Climate-induced increase of the level of ultraviolet (UV) radiation
Extreme weather events (floods, tsunamis, forest fires)

Multimedia environmental contamination as a result of extreme
weather effects

Drinking water and food insecurity

Increase in food-borne and water-borne diseases
Increase in vector-borne diseases

Increase in pollen and indoor airborne aero-allergens

Impacted emotional and social well-being as a result of increased
morbidity
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Effects related to mitigation of /adaptation to climate
change

Selected examples

- Mitigating CO,, emissions often results in increased
air pollution

Irrational use of biomass — increased PM leve
se of diesel — increased PM levels

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

- Increased use of pesticides for protecting crops
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™ 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
air pollutants affected by changes
in temperature, humidity, and wind

Asthma

COPD patients are more
sensitive than the general
population to changes in

ambient air quality
associated with climate
change

Diabetes increases
sensitivity to heat
stress

Obesity increases
sensitivity to high
ambient temperatures

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

Disrupted
Insulin B
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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1. Agents 3. Environment
Agents are objects with attitude! Flexible, interacting, autonomous Major types of agent environments
( \ ¥
> : 4 ) I
erceives ’y
S Inf - e Attributes -
ee nter e Characteristics
e Resources
e Skills _
ACtS e Goals Cellular automata (von Neumann) Euclidean Space (2D)
Memory
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4, Time Keeping | \. J » RIS,
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2. Interactions
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Air Quality
DEIE:]

Human Agent

Trajectories

Buildings,
Land Use

Road Network

Lungs

Main elements of an ABM
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e CC mitigation impacts
” Increased PM levels due to biomass contribut
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We need the same plots for the 2nd campaign (January – to date) – for PM10 and PM2.5
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3

&~ Intra-day PM exposure variability due to biomass co ution
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” Biomass contribution to PM10
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CC mitigation impacts
Unequally distributed impacts

December —
mid-February
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Lung cancer risk

e |
D 4

1.E-04

1.E-05

1.E-06

1.E-07

1.E-08

05%-95%
Median
o Mean

CC mitigation impacts
Unequally distributed impacts

Lung cancer risk

|

Biomass emitted particles
Lower aerodynamic diameter, hence
penetrate deeper across HRT
Higher PAHs content per mass of PM
(more toxic)

!
Significantly higher amount of
PAHSs reaches alveoli
!
Highly spatially and age

i l l stratified differentiated risk
7 ==
o o [ l v |
| =] = o = °
E t+-1--1-rt-r1t1-B=--1rr-&--111 o
] T o |o o
1 T T = L] o o o |
] T T 1 m ° °
=] = =
| T = ==
0-3 3-23 |23m.-3| 3-8 8-14 | 14-18 | 18-21 | Adult | IUR 0-3 3-23 |23m.-3| 3-8 8-14 | 14-18 | 18-21 | Adult | IUR
monthsmonths| years | years | years | years | years monthsmonths| years | years | years | years | years
Urban background Traffic

Lower SES area

Thessaloniki, Greece February 19, 2020

Higher SES area



Relatore
Note di presentazione
By incorporating all these parameters, the risks associated to the increased PM and PAHs due to biomass burning are further differentiated by source and age of the exposed population. Using the IUR methodology, cancer risk estimates for the population living close to the two sampling sites differ by a factor of three. This reflects only the difference of PAH levels found on PM10. With the methodology proposed in this work, the estimated cancer risk at the two sites differs by a factor of five to seven depending on the age group. Thus, the IUR method would result in significant underestimation of the actual cancer risk related to the particulate matter from biomass burning
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EnvE Y, CC mitigation impacts
” Source contributions to DTT activity
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Relatore
Note di presentazione
To identify the contribution of various sources to the oxidative properties of PM1,2.5,10, a PMF (positive matrix factorization) analysis was conducted using the DTT activity and measured chemical composition data of each sampling site. At background site 4 factors were determined by PMF. Biomass burning appears to be a significant contributor to the oxidative potential of pmx at the background site. It is observed that at the background station the source of biomass burning is closely linked to the increased oxidative potential of PM1 emitted mainly from biomass burning. Which mainly depend from the quality of burning. As is presented from the figures vehicle emissions are the most important sources that drive DTT redox activity of ambient PMx at the traffic site
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L” PM size distribution and active surface — newer vs ol ehicles
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Time trend of PM pollution
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Air quality index c

AQIl /100

Thessaloniki

Pollutants

Recommendations

With this level of air quality, you have no limitations.

En'oi the outdoors!

Thessaloniki, Greece February 19, 2020



EnvE X N
”

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
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A connectivity perspective to environmental health
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