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PM

» Cdstice nejsou viechny kulaté

» AP:je prumér kulové cdstice,
kterd se pohybuje stejnou
aerodynamickou rychlosti jako
nepravidelnda castice.

Veétsina méricich pfistroju nemeéri
pfimo prumér, ale néjakou
vlastnost Castice, kterou pak
prevdadi na promér
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settling velocity

T4 BACTERIOPHAGE 0.225y
IKA VIRUS 0.045um » #

THE RELATIVE SIZE
OF PARTICLES

From the COVID-19 pandemic to the U.S.
West Coast wildfires, some of the biggest
threats now are also the most microscopic.

A particle needs to be 10 microns (um) or
less before it can be inhaled into your
respiratory tract. But just how small are
these specks?

Here's a look at the relative sizes of
some familiar particles ¥

HUMAN HAIR 50-180um »

FOR SCALE

FINE BEACH SAND 90um >
40

GRAIN OF SALT é0um »

WHITE BLOOD CELL 25um »

GRAIN OF POLLEN 15,

and hay fever—which1in 5

80 Pollen can trigger allergic reactions
o Americans experience every year.
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* The visibility limits for what the naked
eye can see hovers around 10-60um.

BACTERIUM 1-3um »
WILDFIRE SMOKE

DUST PARTICLE (PM1w) <10um »
"~ CORONAVIRUS 0.1-0
Respiratory droplets have the potential

RED BLOOD CELL 7-8um 7
RESPIRATORY DROPLETS 5-10p
DUST PARTICLE (PM2.s) 2.5um > t

K i% to carry smaller particles within them,
such as dust or coronavirus.

-— Wildfire smoke can persist in the air for
(=]

- several days, and even months.
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PM, ; Emise za sektory, celd CR

Spalovdni rostlinného
materidlu

0
Daldi zdroje 1,5 %

Doprava, vozidla 1 ,5 %
Doprava, otéry 1 ’6 %
Verejnd elektfina a vytapéni 0
Zemeédélstvi 1,9 %

Vytapéni
domdcnosti
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compounds called sulfur oxides.
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://www.youtube.com/watch?v=ebr
12,5 miliont shlédnuti, 2024



https://www.youtube.com/watch?v=e6rglsLy1Ys

(S | News

European Parliament

Headlines ~ Pressroom ~ Agenda v FAQ  Election Press Kit

Press room / Air pollution: MEPs want stricter limits to achieve zero pollution by 2050

Ailr pollution: MEP. Air pollution: MEPs to adopt new requirements

limits to achieve ze' to improve EU air quality by 2030
2050

Press Releases [FPLEMaRY 323s10M ]| [Emw1] 13-08-20:

The new law aims to reduce air pollution in the EU, so that citizens can benefit from a cleaner and healthier
environment, in line with the EU zero pollution vision for 2050.

Air pollution: Parliament adopts  wo s s amoms o o
revised law to improve air quality

s also make currently-fragmented air quality indices across the EU
Press Releases |PLENARY SESSION | [Ern | 24-04-2024 - 12:40

affected by air pollution will be able to take legal action, and citizens may
1aged.

PM25 dennl’ 25 Ug/m3 (>1 8X); rOénll 1 O Ug/m3 2030 onmental cause of premature death in the EU, with around 300 000

to see how clean the air is in European cities).

« Stricter 2030 limits for several air pollutanis
ding agreement

« Air quality indices to be comparable across all member states



Typy senzoru pro méreni ovzdusi

» Drahé » Microenvironment

» Presné a spolehlive » Zmeény chovani

» Regulatorni » Personalizované

» Vyzaduje profesiondlni » Zranitelné skupiny
obsluhu

» Vyzaduje pravidelnou
udrzbu




Senzory

Display screen

Communications
(cellular, WiFi, etc.)

Power transformer
(solar, land power)

Enclosure

Microprocessor
Battery/backup power

Weather sensors

Air quality
detection devices

Indoors

Indoors/
Qutdoors

Mobile
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Typy méricich vybaveni

Statické

» Rozsireni monitorovanych
mist

» Odlehlé lokality
» Adjustace na satelitni data

Persondlni

Vil VEesY -V V¥

Relativne levné

Mene presné a spolehlivée
Citizen science projekty
Jednodussi obsluha

Prenosné

Vyzaduje kalibracni kontroly




Multisenzorova kampan v Brné: Projekt ICARUS H2020

Multi-sensor Campaign
CO, CO2, VOCs, PM2.5, 03, NO2,
Temp, Humidity, Air pressure.

Organic
chemicals

PM, \>

Location,
Temp, 3
Humidity -\
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Steps,
Activities,
E Time — Activity Diary Heart Rate,
& Questionnaire




Tromso projekt

Jana Babaka Janouskova
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Tromso projekt
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« Pocet obyvatel

e Svazitost terénu

« Predesld méereni

« Odbérovd vzdalenost

Ochota participace

Uherske Hradiste
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PM2.5 vs PM2.5 trimmed IQR
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PM2.5 vs PM2.5 trimmed IQR
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PM1 SENZORY R?2

EPMI1_single_R2 EPMI1_Rh_R2 =PMI1_multi_R2

EPMI10_single_R2 EPMI10_Rh_R2 =PMI10_multi_R2
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Nested-multiple linear models (3 x 3 x 32 = 288)

YS ensor

Y dependent variable (Sensor)
Intercept

slope coefficient

X independent variables

€ error/residual

= Bo+ Baarq + BrnXrn + Btempxtemp + &



PM10!

» Vzorkovaci objem (3-5%)

» Pocetni hustotaje u PMI10 (i
PM4) mnohem mensi nez u
PM1 a PM2,5

Vysledky jsou odhadovany
Z nameérenych mensich
frakci dle typickych slozeni
aerosolU

Molina Rueda et al., 2023
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Lokality

» 1 Master lokalita:

» strednéobjemovy aktivni vzorkovac Leckel MVSé, PM,, inlet, quartz
Whatman QMA filtr, 1 tyden

» EnviDUST senzor pro online monitoring PM
» EnVIMET senzor pro online monitoring meteorologickych parametert
» 3 dopliujici:

» 2 autonomni zarizeni Baghirra — online monitoring PM,, PM, :, PM,,
» EnviDUST




Online prezentace dat obcim

RECETOX - AIRSENS neverifikovana data

www.recetox.muni.cz/hear/projects/airsens/data
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CelkOVé Mu

PM, : za celé obdobi na viech
lokalitach (ug/m?)
Sipka — smeér a intenzita vétru
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859 obyv. (17 % < 14 let; 21 % > 65 let)
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20%

Hodiny dne a smér vétru

E
mean = 16.04
calm = 0%

>0-3 >3-8 >8-15 >15-25 >25-30 >30-43
Rychlost vétru m s’
Frekvence poctu sméru vétru (%)

Prameér PM, 5 [ug m'a]
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Brno-Zebétin

6222 obyv. (20 % < 14 let; 14 % > 65 let)
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20%

Hodiny dne a smér vétru

()

mean = 12.734
calm = 0%

>0-3 >3-8 >8-15 >15-25 >25-30 >30-43
Rychlost vétru m s’
Frekvence po¢tu sméru vétru (%)

Pramér PM; 5 [ug m"3]
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» Celkové (0-23)

Stejné (0,60)
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Stejné (0,60)
RUzné barevné rozpét
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Prehled za celou

(limity pouze indikativni)

Cela kampari
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Sahara dust event

» Konec brezna 2024

» Profesiondlni stanice vyhlasily SMOGovou
situaci

» Sensory ,,nevidely" nic

» Minerdlni slozeni (kfemen, zivec...)

Smog z pisku ze Sahary se roztahuje na Moravu,

» Odlisné vlastnosti pri rozptylu svétlo predpovidi sou nejsté




Benzo[a]pyren

celkem 29 PAHSs (polyckylickych
aromatickych uhlovodikul)

benzola]pyren
= | okalni vytapéni domacnosti
Spalovani rostlinného materialu
Silniéni doprava: Osobni vozidla

Vyroba pevnych paliv a ostatni energeticka odvétvi

= Komeréni/institucionalni: mobilni zdroje



Benzo[a]pyren

Prumér za topnou sezonu fijen-bfezen 2023/2024
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Senzory Ize (s obezretnosti) vyuzit k lokalnim
analyzém

Rozdilné principy méreni

Senzitivita na environmentalni podminky
Castd kolokace a kalibrace senzord
Vyuziti Machine learning, LASSO....

Monitorovaci sité Ize vhodné doplnit a mérit |
lokality, které museji byt modelované

Senzory lépe méri, mensi — nebezpelnéjsi Castecky;
U vétsich problem s nasatim a rozptylem svétla

U nékterych obcich stdle pretrvava problém s
lokaInim vytapénim

Moznost friangulace znecisténi a odhaleni lokaini
hot spotU
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