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The climate exposome
Embracing complexity to seek simple 

solutions to EH problems

Relatore
Note di presentazione
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CC health challenges

Effects related to climate change
- Heat waves - exceptional heat waves greatly surpass the benefits 

of reduced cold days
- Climate-induced increase of O3 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

Relatore
Note di presentazione
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CC health challenges

Effects related to mitigation of /adaptation to climate 
change

Selected examples
- Mitigating CO2 emissions often results in increased 

air pollution
- 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

Relatore
Note di presentazione
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Understanding common 
pathways of disease

Persons with cognitive 
impairments are vulnerable to 
extreme weather events that 
require evacuation or other 

emergency responses

Diabetes increases 
sensitivity to heat 

stress

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

ambient air quality 
associated with climate 

change

Cardiovascular 
disease increases 
sensitivity to heat 

stress.

Obesity increases 
sensitivity to high 

ambient temperatures

Asthma is exacerbated by 
changes in pollen season and 

allergenicity and in exposures to 
air pollutants affected by changes 
in temperature, humidity, and wind

enhanced by CC or enhancing susceptibility to CC
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Agents are objects with attitude! Flexible, interacting, autonomous

Main elements of an ABM

3. Environment

Acts
Choose Do

Major types of agent environments

Cellular automata (von Neumann) Euclidean Space (2D)

Geographic Information System 
(GIS)

Network topology

Perceives
See Infer

2. Interactions

• Attributes
• Characteristics
• Resources

• Skills
• Goals
• Memory
• Behavioural rules
• Decision making

Agent

4. Time Keeping

1. Agents
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ABM simulation preview

Sleeping

Indoor activities

In transit

Working

Relaxing

Sports

Activities

Road Network

Buildings, 
Land Use

Time Activity Place Vehicle

0:00 sleep home

8:10 commute road car

8:20 paidwork work

11:20 commute road car

12:00 eatdrink home

13:00 tvradio home

18:30 selfcare home

19:10 clean home

20:10 selfcare home

20:50 tvradio home

Human Agent 
Trajectories

Air Quality 
Data

Main elements of an ABM
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Traffic site – October-December 2012

Traffic site – January-April 2013

Urban background site – October-December 2012

Urban background site – January-April 2013

CC mitigation impacts
Increased PM levels due to biomass contribution

Relatore
Note di presentazione
We need the same plots for the 2nd campaign (January – to date) – for PM10 and PM2.5
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CC mitigation impacts
Intra-day PM exposure variability due to biomass contribution
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Period:
December –
mid-February

CC mitigation impacts
Unequally distributed impacts 
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Biomass emitted particles
- Lower aerodynamic diameter, hence 

penetrate deeper across HRT
- Higher PAHs content per mass of PM

(more toxic)
↓

Significantly higher amount of 
PAHs reaches alveoli

↓
Highly spatially and age

stratified differentiated risk

CC mitigation impacts
Unequally distributed impacts 

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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CC mitigation impacts
Source contributions to DTT activity

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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CC mitigation impacts
PM size distribution and active surface – newer vs older vehicles
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intervention
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-26%

Joint Ministerial Decree
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Time trend of PM pollution 
in Thessaloniki
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Next steps
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ICARUS mobile app
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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

www.enve-lab.eu

A connectivity perspective to environmental health

www. icarus2020.eu/
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