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» Use sensors for tracking personal location and activities in order to assess
exposure at a personal level.

 Hurdles involved in collecting real data for large populations.

» Development of an individual exposure model based on Agent Based
Modelling (ABM).
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AQ sensors data validation

. Duration LR NLR MLR MLR_RV ANN
Place Settings (h)
PM1 PM2.S5 PM10| PM1 PM2.5 PM10| PM1 PM2.5 PM10( PM1 PM2.5 PM10| PM1 PM2.5 PM10

Lab Laboratory Conditions 24 079 075 071 | 084 082 081 |08 081 080 | 08 085 0.84 0.85 0.85

Closed Windows / AC Off 17 084 081 070 | 0.89 086 086 | 0.85 0.83 0.80

Closed Windows / AC On 24 08 083 079|092 092 090 | 0.89 0.89 0.88

Open Windows / AC Off 24 086 084 067 | 090 090 086 | 0.88 0.83 0.67

Closed Windows - Battery Low 6 052 053 045 | 058 060 056 | 063 075 0.77

Mixed - Fri/Sat/Sun 72 08 08 077 | 091 089 083 | 0.88 0.86 0.78
Office Closed Windows / AC On 24 085 084 047 | 091 088 064 | 092 0.88 0.62

Open Windows / AC On 10 | 070 056 019|074 062 020|067 060 037

Open Windows / AC Off 11 081 078 072 | 08 083 081 | 0.84 0.83 0.80
Living Open Windows / Fan Off 18 08 084 071 | 090 08 080 | 090 0.89 0.78
Room Open Windows / Fan On 12 088 08 070 | 0.92 090 080 | 092 091 0.88

Closed Windows / Fan On 12 087 083 077 | 091 088 085 | 091 0.89 0.82

Closed Windows / Fan Off 12 081 068 037 | 0.85 0.77 049 | 0.85 0.73 0.46

» Test device under diverse environmental conditions prior deployment

 Include additional environmental parameters that influence concentration

» Properly interpret the physicochemical phenomena and use the right statistical tools
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PM and PAHSs deposition

 Multiple Path Particle Deposition Model: Tidal Volume, Functional
Residual Capacity, URT volume and Breathing Frequency as inputs
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Agent Based Modelling (ABM)

« Asystem is modelled as a collection of agents and the relationships
between them.

« The agents, programmed as autonomous decision-makers, react and act in
their environment.

« Take into account the heterogeneity of the entities
composing the system.

 Behaviours emerge through the agents interactions.

human

spatially explicit ABM platform agents |
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Buildings & Road Network
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Human agents spatiotemporal behaviour

attributes

behavioural rules

— Sources —

Socio-Economic Status

Interaction
between
human agents

Level of education
Occupational status
Marital status
Income

o O O O

P.uuie, = T(age, gender, income, education, P,)

2" European Exposure Science Strategy Workshop July 4-5, 2019 Bilthoven, The Netherlands



Dep. of Chemical Engineering
School of Engineering
Avristotle Univ. of Thessaloniki

i Methodology
Personal exposure modelling

Human agent X — Exposure to PAHs (ng/m3)
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PAHs Daily intake dose per
body weight (ng/kg-day)
90 20,0 -
08:20 | commute (car)
80 A
0 14,9
15,0
12,0
A O
g 60 10,0 -
~
(@] Outdoor Concentration
(= .
~ 50 Indoor Concentration
% ® Exposure
< ® Inhalation Adj. Exposure
o 40 {
30
‘\ ‘ A
\J a = AL
20
™ 00:20 | Sleep M
10
00:00 | leisure
0
Q Q Q Q Q ) Q Q Q Q Q
N N Q N Q N Q N N N N
QQ. Q}\. er,. Q{b. Qb‘. Q(D. Q@. 6\ . Q%. QQ}. \Q.

Indoors (home/store/bar)

Results
Human agent exposure profile — PAHS

08:30 | paidwork

Indoors (work/school)

Dep. of Chemical Engineering
School of Engineering
Avristotle Univ. of Thessaloniki

Female, 27 years, medium income, secondary education, full-time job, in a relationship
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Human agent exposure profile — PAHS

PAHSs Daily intake dose per 2
body weight (ng/kg-day) ‘H‘
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Human agent population subgroups

 Exposure can differ by 32% between housemates and up to 77% for neighbours

 Exposure was found to vary based on SES conditions
Intake Dose Variation (ABM)
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Human agent population subgroups

@ ENVELab

Average daily time in main activities - 30 to 49 years old human agents
with a 10 to 19 years old child, a full-time job and medium income
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campaign exposure vs. ABM exposure data
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« cost-effective construction of refined time-activity diaries & exposure profiles
« estimations based onto emerging properties of the agent system behaviour
« ABM model especially useful for vulnerable groups of population

« evaluation of the probable impacts of different public health policies, prior to
implementation

« Combined data of sensors, chemical analysis and advanced exposure
modelling are able to further elucidate differences among individuals and
population groups

2" European Exposure Science Strategy Workshop July 4-5, 2019 Bilthoven, The Netherlands



Environmental

== Acknowledgements

‘ Dep. of Chemical Engineering
i | School of Engineering
Avristotle Univ. of Thessaloniki

@ ENVELab

f

Funding
. HBMAEU & ¢ ience and polic y
= HBM4EU project ENT ) for a healthy future

The HBM4EU project has received funding from the Horizon 2020
et Research and Innovation Programme under grant agreement No 733032

= |CARUS project e

The ICARUS project has received funding from the European Union’s
H2020 Framework Programme under grant agreement No - 690105

2" European Exposure Science Strategy Workshop July 4-5, 2019 Bilthoven, The Netherlands



determinants

I0ECONOMIC

& S0oC

integration of

Demographic

| socleties from the bottom up

Icla

Arti

ry
Tl

ty

Heterogene

]
[ 3

¥ .-“l.- o«

e

-..JI

N .__......._.. GLs

vulnerable population

f,
O

>
o
>
-
=
©
=
| —
o
L
M




