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Air monitoring has been carried out in the Czech
Republic historically intensively since the 1970s. The
first stations were fully manual, gradually being
replaced by automatic ones. In the 1980s, virtually
every city in the Czech Republic monitored and there
were hundreds of air quality measuring stations. They
focused primarily on sulfur dioxide and overall dust.

At that time, there was a problem of air
contamination, especially SO2 from power plants and
other non-desulfurized sources. This situation has
changed dramatically after the modernization of
power plants and today SO2 monitoring is being
abandoned. Until 2011, the statutory regulatory
system only applied to SO2.

Today, the most fundamental pollutant in the air is dust
aerosol, namely fine fractions PM10 and PM2.5.

An even more significant problem is the content of
organic substances in the dust aerosol, especially
polycyclic aromatic hydrocarbons, especially the
dangerous benzo (a) pyrene.

In 2014, there are around 150 air pollution monitoring
stations throughout the Czech Republic. 3 I



SENSORS +/-

e Rapid development; the future of monitoring (drones, smart
cities, urban networks, corporate networks)

* Dust sensors — optical principle

* Gas sensors— electrochemical detectors

* QOrientation measurements - the need to follow the referencs
methods

* Projects fot the sensors testing o S

e Cairpol, Alphasense, Plantower,
Scentroid, ...
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SENSORS +/-

* very small size (cm)

* |ow energy consumption
e fast response

 |ow price

e dynamic development

no legislation

orientation measurement
congestion or poisoning
shorter service life




NEW TECHNOLOGY IN IMISSIONS AND EMISSIONS
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NEW TECHNOLOGY IN IMISSIONS AND EMISSIONS
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inteligentni identifikacni
systém zdroju zne€isténi
ovzdusi

IDENTIFICATION OF POLLUTION SOURCES
OPERATIONAL MEASUREMENT
ACCIDENT PREVENTION

LARGE NETWORKS

250,0

Trends of hourly ozone concentrations (ug/m?3)

Stanice Velicina Minimum Ar. primér Geom. priimir Maximum
Stc02(31.08.2019.-present] 03 [ug/m3] 50 2185 a3 04 589 4 1803
‘5tc-06[25.06.2019. - present] 03 [ug/m3] 50 2185 an 04 585 489 144
$tc-07 [31,08.2019. - present] 03 [ug/m3] 80 2188 an 04 498 302 1362
Stc-08(25.06.2019. - present] 03 [ug/m3) 60 2185 an 04 6 522 167
5tc-10(31.08.2019. - present] 03 [ug/m3) 60 2185 an 0s 714 599 17195
$tc-12[29.08.2019. - present] 03 [ug/m3] 60 2185 an 04 63 534 ms
stc-17(01.07.2019, - present] 03 [ug/m3)] ) 2185 an 04 2 61 072019, - present] — stc-24 [31.C
Stc21[25.06.2019.-present] 03 [ug/m3] 6 2185 2181 28 726 52 1754 3.2019. - present] ste-25 [25.C l‘
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19:00:00  22:39:59  01:20:00  04:00:00  06:40:00  09:20:00  12:00:00  14:40:00  17:20:00  20:00:00 2222932332323 2332333

Measuring units composed of selected sensors were designed and constructed for the project
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PERMANENT DATA PLATFORM

V3B TECHNICKA | CENTRUM vsB

Identifikace zdroju

Pokud vés zajimaji nové zplsoby méfenf kvality ovzdusi
senzory, jejich propojeni na on line modely a moZnosti
inteligentniho vyhledavani pfitin jeho znecisténi, zdstarite na
téchto strankach.

EVROPSKA UNIE
Fond soudrznosti
Operaéni program Zivotni prostfedi

Projekt ¢. CZ.05.2.32/0.0/0.0/17_079/0006890, podpoieny z Programu "Operacni program Zivotni prostfedi 2014-2020"

WWW.AIRSENS.EU

o o +

Senzorové sité na VSB Pristup pro verejnost Pristup pro feSitele

Zde je mozné prohliZet on line mapy

Zde najdete informaci, kdy a kde aktualné
znelisténi, vytvofené systémem IS

méfime a co dalsiho pfipravujeme

Sekce pro pfistup pfimo zapojenych
instituci

Spoluprace na projektu

Projekt je podplrnym nastrojem verejné
spravy.



SENSORS
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@ Odhlasit Vyberte tabulku Vyberte datum od Vyberte datum do
Mé&Feni neupravené v 01.01.2021 &  30.04.2021 &

Vyberte projekty
PAV identifikace =

Vyberte stanice
stp-90 [02.07.2020. - present] ¥

Vyberte veli¢iny
All[V] A

Tabulka b

Obecna identifikace. Postupny rist - hodina. Dlouhé prekroceni limitu - hodina.
E3 Ne E3 Ne Ed Ne
Postupny rist - pilhodina. Rychly narust. Dlouhé prekroceni limitu - 2 hodiny.

E3 Ne E3 Ne Ed Ne



SENSORS CONTROLLING

Projekt PAV identifikace
Stanice stp-90
Parametr CF [V]

Kalibraéni hodnota 1

Validni od 02.07.2020

Validni do 02.07.2070

Odeslat zmény

Zrusit

Obecna identifikace. Postupny rist - hodina. Dlouhé pFekroceni limitu - hodina.
E3 Ne E3 Ne E3 Ne
Postupny rust - ptilhodina. Rychly narust. Dlouhé pFekroéeni limitu - 2 hodiny.
E3 Ne E3 Ne E3 Ne
Zobraz zdznaml so0 % Hledat:
Projekt i Stanice - Latka ™~ Interval ' Platnyod ' Platnydo Hodnota ¥+ Validni Varovani
All All All All All All All All All

PAV stp-90 1 7.1.2021 7.1.2021

identifikace [02.07.2020. - 16:15:00 16:15:59
present]




MEASUREMENT OF QUALITY OF MEASUREMENT

Vyberte tabulku

Historie kalibraci

Tabulka

Zobraz zaznaml so

Projekt

All

PAV identifikace

PAV identifikace

-~
-

Stanice

All

stp-90

stp-90

Parametr

All

CF[V]

GYR1 [V]

Kalibraéni

hodnota

All

Vyberte projekty

PAV identifikace >

Stanice a veli€iny neni nutno vybirat.
Vyberte stanice

stp-90 -
Vyberte veliiny

23 items selected -

+~ Aktualizovat data
Hledat:

Validni od *+  Validni do " \ytvofFeno ' Potvrzeno

All All All All
2.7.2020 2.7.2070 27.10. 2020 true
6:47:00 6:47:00 13:15:41
2.7.2020 2.7.2070 27.10. 2020 true



DATA FROM THE SENSORS

Mé&Feni na vybranych stanicich

MV1 [31.12.2019. - present] — stc-06 [25.06.2019. - present] — stc-10[31.08.2019. - present] — stc-19[31.08.2019. - present] — stc-25 [
MV2 [31.12.2019. - present] — stc-07 [31.08.2019. - present] — stc-15[05.02.2021. - present] — stc-23 [25.06.2019. - present]
stc-04 [05.02.2021. - present] — stc-08 [25.06.2019. - present] — stc-17[01.07.2019. - present] — stc-24 [05.02.2021. - present]

PM10 [ug/m3]

1000
750

500 -+

TR S ! et

31.12.2020 14.01.2021 27.01.2021 09.02.2021 22.02.2021 07.03.2021 21.03.2021 03.04.2021 16.04.2021 29.04.2021
19:00:00  00:20:00  05:40-00  11:00:00  16:20:00  21:3959  04:00:00  09:20:00  14:40:00  20:00:00

Station stp-90 [02.07.2020. - present]

Al [V]
Pl o o YO Morn,
. . 2 . . . Py 204 R [ ~ A\ fn rore , T
Projekt Stanice Latka Interval Platny od Platny do Hodnota Validni Varovani "\—T« |
104
All All All All All All All All All
PAV stp-90 AIL[V] 1 30.3.2021 30.3.2021 233 1 0 0+
identifikace [02.07.2020. - 0:00:00 0:00:59 o A0 [V]
present] . AN
Ly Y \
: )i :
PAV stp-90 AIL[V] 1 3032021 30.3.2021 233 1 0o 40
identifikace [02.07.2020. - 0:01:00 0:01:59
present] 204
PAV stp-90 AIL[V] 1 30.3.2021 30.3.2021 233 1 0 04
identifikace [02.07.2020. - 0:02:00 0:02:59 Al [V]
present] 50 r
404 |MJ’ \ AT oM ’
PAV stp-90 AL[V] 1 30.3.2021 30.3.2021 233 1 0 304 S Moy Y M N WMy
identifikace [02.07.2020. - 0:03:00 0:03:59
present] 201
104
PAV stp-90 ALV] 1 30.3.2021 30.3.2021 233 1 0 04
identifikace [02.07.2020. - 0:04:00 0:04:59 Atz
present] .050
-



DATA WORK - 25 million hours / year

Cas/ Lokalita
13:36:00
13:37:00
13:38:00
13:39:00
13:40:00
13:41:00
13:42:00
13:43:00
13:44:00
13:45:00
13:46:00
13:47:00
13:48:00
13:49:00
13:50:00
13:51:00
13:52:00
13:53:00

13:54:00
13:55:00
13:56:00
13:57:00
13:58:00
13:59:00
14:00:00
14:01:00

1
29,50
27,40
27,60
27,50
26,70
30,20
29,10
29,10
29,80
25,50
27,10
27,00
26,10
24,40
26,00
24,80
23,70
23,90

22,50
23,00
23,00
23,90
24,00
24,00
24,00
23,60

27,20
26,30
27,30
27,20
26,50
29,80
27,90
28,30
28,20
25,10
26,40
26,50
25,30
24,20
23,80
23,50
23,40
23,60

22,50
22,50
23,00
23,70
23,70
23,80
23,60
23,40

26,00
25,10
26,20
26,10
25,70
28,40
26,60
27,00
26,80
39,10
25,10
25,70
24,50
23,40
22,60
22,50
22,60
22,90

22,00
21,50
22,50
22,90
23,30
23,20
22,50
22,60

29,60
27,40
27,60
27,50
26,70
30,20
29,10
29,10
29,80
45,40
27,10
27,00
26,10
24,40
26,00
24,80
23,70
23,90

22,50
23,00
23,00
23,90
24,00
24,00
24,00
23,60

79,11
73,71
74,52
74,25
72,09
81,54
78,57
78,57
80,46
68,85
73,17
72,90
70,47
65,88
69,66
66,69
63,99
64,53

60,75
62,10
62,10
64,53
64,80
64,80
64,80
63,72

27,80
26,60
27,40
27,40
26,60
29,90
28,40
28,60
28,80
90,20
26,70
26,70
25,50
24,30
24,40
23,80
23,50
23,70

22,50
22,70
23,00
23,80
23,80
23,90
23,80
23,50

26,50
27,90
27,20
25,90
26,00
24,20
23,20
20,70
19,70
21,00
21,70
22,70
21,20
21,70
21,20
22,00
21,40
20,30

18,70
18,70
19,40
19,90
18,40
17,20
19,90
20,10

25,60
26,50
26,30
24,90
25,00
24,00
23,00
20,50
19,50
20,90
21,20
22,40
21,10
21,00
20,80
21,10
21,10
20,10

18,30
18,70
19,30
19,80
18,30
17,10
19,70
20,00

24,40
25,50
25,20
23,90
23,80
23,20
22,60
19,90
18,90
20,40
20,50
21,50
20,50
20,10
20,30
20,20
20,50
19,70

17,80
18,40
18,70
19,00
17,80
16,90
19,20
19,60

10
26,50
27,90
27,20
25,90
26,00
24,20
23,20
20,70
19,70
21,00
21,70
22,70
21,20
21,70
21,20
22,00
21,40
20,30

18,70
18,70
19,40
19,90
18,40
17,20
19,90
20,10



VSB-TU Ostrava

Importance of sensor network

. sensors are a suitable additional

measurement of the existing
network

. sensors are many times cheaper
than stationary monitoring
systems

. the sensors can detect "non-

standard" situations in the
locality and reveal the time of
specific events

. sensors should record not only
air pollution concentrations of
individual pollutants (PMx, NOx,
03, etc.), but also meteorological
conditions, which contribute to
the efficiency of capture

. the sensors are easy to install and
have almost unattended
operation

10.

the sensors can be independent
of the energy source, thanks to
the connection to the solar panel

the sensors differ from each
other in pieces and must be
calibrated to each other

data from sensors can be
transmitted in real time to an
online system, which is used for
guick visualization and evaluation

however, in the case of wireless

data transmission via the mobile

data network (GPRS), the load on
the sensors increases

evaluated data obtained from
measuring sensors should be
reflected in the design of the
composition and deployment of
local green infrastructure




Installation of a sensor network in localities of interest

* 19 sensor units and one
FEfe rence SySte m (+)  senzory meteorologickych parametrii

Ci senzory koncentraci znecisténi

* installation before planting
greenery, evaluation of the
effectiveness of catching
pollution by newly planted
green infrastructure.

e continuous measurement for
another at least 8 years, the
development over time with
the development of green
matter and the involvement
of the stand is also
evaluated.

VSB-TU Ostrava Js




Sensors parameters

The sensor unit is a device
consisting of a measuring part
with dimensions of
300x400x220 mm and a solar
panel with dimensions of 620 x
670 mm

Each sensor is alternatively
independent of the power
supply, it contains a battery, a
connection to the solar panel
and a 220V mains connection.

A NiTRIC OXF

i o oo The devices are installed on
metal pipes to a height of

about 4 meters.
VSB-TU Ostrava 16




Measured characteristics

Concentration of PM,, O; and NO, :

(O8)

* 15-minutes step
e spatial interpolation (ordinary kriging) of
monthly averagesina 1 x 1 m network
Measured meteorological parameters:

* Global radiaotion (W*m=2) T
 Air temperature (°C)
 Wind speed (m s™)

e Relative air humidity (%)

VSB-TU Ostrava a7




PM,, Concentrations

PM10 - trend of the concentrations (ug/m3)
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* The results so far indicate a very good compliance with the reference
stations for PMx

VSB-TU Ostrava J18




Ozone concentrations

Development of hourly ozone concentrations (pg/m3)
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Air pollution monitoring information system

The sensor units are connected to one common network and provide online data
wirelessly. Data transfers are implemented to the existing intelligent information
system, which allows:

collection of short-term concentrations from sensors

store the transferred data in a specially structured database

perform their automatic control

perform validation following reference measurements

perform a manual evaluation of the validity of the data

create concentration maps for individual pollutants

perform model calculation based on measured meteorological indicators (wind
speed and direction)

run animated sequences for different intervals (hour, day, month)
automatically indicate the place and time of the "non-standard" concentration in
the concentration tables

create data exports for individual 1IS network points to tables

store data and maps in a clear archive

VSB-TU Ostrava .20




= Mistacka s Mist

i

e WGS 84 X =2051514m | Y =6404643 m

Boo& 000 [0 AAAAAA

Data overview and visualization at map portalu:
https://floreon.eu/mapa/ or https://www.airsens.eu/

VSB-TU Ostrava
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Thank you for your attention




