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Atmospheric Aerosol — Particle Sizes
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Why can be Aerosol Particles so Dangerous?
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Polycyclic Aromatic Hydrocarbons

MO = monoxygenase
EH = epoxyhydrolase

G = guanine (DNA)

Figure 1. In vive oxidative metabolic pathway of benzo[a|pyrene
via hydrophilic intermediates (I-1V) and formation of DNA adducts
with guanine base.
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What causes the most deaths?

2016 ranking
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WHO:

* Globally 3 milion deaths every year (ambient air pollution)

* Globally 4.3 milion deaths every year (indoor air pollution - cooking)

* 92% of World population lives at places where air quality limits are exceeded

EEA:
* In Europe >400 000 premature deaths

IARC:
* Air pollution classified as carcinogenic
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Classical Approach of Air Quality Measurements

* Network of air quality measuring stations
(operated mostly by state agencies)

* Expensive instruments and service

* High precision and accuracy, reliability
* Comparability within Europe

* Long-term data (trends)

e Limited amount of stations

* inaccuracies in spatial modeling and predictions
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klasifikace stanic koncentrace [ng.nr3]
m meéstska pozadova

¢ predméstska pozadova [ 1<04 < LAT 25.0 %
A venkovska [__1>04-06 (LATUAT>  19.0%
e dopravni [ >06-08 (UAT,08> 163 %
* prumyslova B >0.8-1.0 (0.8LV> 13.8 %
Bl > 10-20 (LV2) 23.1 %
20 >2 2.8 %

aglomerace

Obr. IV.2.1 Pole ro¢ni praimérné koncentrace benzo[a]pyrenu, 2016



The Concept of Mobile Measurements

The lack of information about
micro-scale PM concentrations by
stationary measurements

Temporal / Spatial variability
evaluation

Hot-spots identification

Real PM exposure
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2. Augsburg Campa|gn ExperlmentaISet up

Aerosol S|ze Dlstrlbutlon (OPS, TSI, 1s / 11E, GRIMM, 65)
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PMlo, PM2 . PM1 (DustTrak DRX, 15)

Partlcle Number Concentratlon (PTrak, TSI, 1s)

‘ Black Carbon & Brown Carbon (MA 200, AethLabs, 10s)

Low cost PMlO, PM ,5(SDS011, 15s)

Low-cost OPS (OPS-N2, AlphaSense, 1s)

PM, . Sampling & Analysis
(SIOUTAS, 3:30 h; IDTD-TOF-GC-MS)

PRIRODOVEDECKA

Seite 21 |



Yy
AR

’ - 2 ’ >3
5 v { 7 ' A —
s b 7 W) e B O 4 W s \Tn, aPo A
- % ; - ‘ : i e / ‘ —k Ao - — a > o - A :
R v : 4 X B { - ; ~ 3
e . g 4_~'} ! : e ; s G- g oo " % - ‘ -—J 3

« . | S— - / § 4> > INT . Ay
»
> F~—

—
Yo >

PR SR R S (ollocation at the station
TRET e LR (BT o R i IR :
o T 4T /1 . " - i v
{

" K. W_: —— \"
7 //\'_f,’ 7( 'l D'\ = '

- o oy i1 > - e . - ; 7 4
NN B - B o BN SV icke LS ; ii &
Kilometers 2 R SUSE | T 2 0 DA - ' = |

— =

~ - 3 ; Y
s o e LA p; '

; e A s P — 5 s ow Yo s T e
USDA USES: AsroGRID. T8N, 2nd ths GIS UssrCammunly - : AR o d W P ~ X a .




26.9.2018 (12:51-16:40), 11,4 km
Particle Number Concentration (pt/cm?3)
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27.9. 2018 (10:35-13:40), 11,4 km
Particle Number Concentration (pt/cm?3)
Temporal vs. spatial variability?
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26.9.2018 (12:51-16:40), 11,4 km

PM,, (ng/m?3)
DustTrak DRX (mner) VS. LowCost (outer)
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Low-cost Instrument SDS-011

Cheap - 100 USD (vs. 10 000 USD — professional instrument)

Larger network — better more less precise instrument than one
precise?

.. . (a) (b)
Citizen science — people awareness

Mobile applications, on-line maps and services

Lower precision
Need of intercomparisons
Need of “standard operation plan”
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Thank you very much for your attention!
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