The Clean Air for Ukraine project is led by the NGO Arnika (Czech
Republic) in cooperation with local eco-initiatives in industrial cities
of Ukraine with the financial support of the Transition Promotion
Program of the Ministry of Foreign Affairs of the Czech Republic
and the National Endowment for Democracy (USA). The views and
opinions expressed in this presentation are solely those of its
authors and in no way can they be taken to reflect any official
position and/or opinion of the Ministry of Foreign Affairs of the
Czech Republic, and/or National Endowment for Democracy,
and/or the government of the Czech Republic, and/or the
government of the USA
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CITIZENS SCIENCE

AKTUBHE 3a/1y4eHHA rPOMaaaH a0
AOCNIAHNUbKOI AiANbHOCTI

[Mpouec, y AKoMy rpomagsaHn HaAalTb aKTUBHUM
BHECOK Y AoC/iarKeHHA abo cBoiMmu
IHTeNeKTyanbHUMW 3YCUNNAMM Ta 3HAHHAMM, abo
BJIACHMM pecypcamm Ta HaCoOM...

... [pPomMmaacbKi cTaHuii, Wo 34iMCHIOITb
eKONOTiYHMN MOHITOPUHT Ha 6a3i rpomaau...
CTBOPIOIOTb A0Ka3M, KOHUenNLUii Ta CYMHiBM, AKi
HeobxigHi ana epeKTUBHOI Ta BignoBiganbHOI
NONITUKMN...

Green Paper if Citizens Science, SOCIENTIZE Consortium, 2013

Kapra ctaHuin

MonvoBa o
174 L J
CemeniBka MIYKOK LIpKyH#u
2 Mana
Hauunieka
NN : MomoToBe
: U}E)B‘iﬁri" KIBCbKUW KMIB%bKMM EotOIE Baitpak
{ > »OOPIBKE
a PAMOH PAUOH KyTyaisi
IYyHe
~ -y
o/ ()
KypsxaHka XONOAHOT IPCHKUNA
PAWOH -
&) MOCKOBCbKUU
Cononuuigia Cipaku XapKiB PAWOH EnitHe
@I@’npm\ o )
Y @ ol
By & (W HEMULUNAHC KA
HoBewit @ @ PARA W
KopoTuy O\ hai "\‘;’
MicounH  HOBOBABAPCHRMI ~
KopoTuy PANGM &/ @ N
OCHOB'AAHCbKW#A - : M
PAVOH IHAYCTPIANbHWUNA i
PAROH
[TokoTunieka
\ bepesigka goraspe
" e Xnanu

@O0



PO3BUTOK mepexi
rpomaacbKoro MOHITOPUHIY NOBITPA B YKpaiHi
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W EcoCity ™ SaveDnipro M Luftdaten 7-bit AirPol JTIYH Micto B [Hwi
FpomaacbKi CUCTEMM MOHITOPUHIY - CTUMYJT PO3BUTKY [AepXaBHUX CUMCTEM MOHITOPUHIY Ta 3any4YeHHsl rpoMagsaH A[o

npo6nemn oxopoHu AoBKinNnA. B YkpailHi Taki cuctemm Oo3BONUnM 3poduTn npuxoBaHe SIBHUM, OOMNOMOXW NOOAM CTaTu
YACTMHOK «MPUPOLOOXOPOHHOrO MPOLECY», CTUMYSIHOBaNM PO3BUTOK iHILIaTUB Ha NoKarbHOMY pPiBHi

AocCBIA 3ANYYEHHA TPOMAAAH OO MOHITOPUHIY AKOCTI NMOBITPA MICTA XAPKOBA(Y MOAEJSI "CITIZEN SCIENCE")

OBKonA
A Makcum Copoka (YKkpaiHCbka Mepexa NiATPMMKM rPOMaACbKUX AochigkeHb «[JoBKkona»)
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UMCTE MOBITPA §
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cleanair.org.ua
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OCHOBHi UUHHUKU PO3BUTKY

TO My I_L"O M M CTBOPI'OEMO (1) MowwupeHHna loT-TexHonorin Ta Low-cost ceHcopis,

(2) BuCOKWIA TBOPUMI NOTEHLiaN HAaceNeHHA
CEPBIC ﬂnﬂ HACE" EH Hﬂ vee (3) Heposipa HaceneHHs A0 AepP’KaBHOrO MOHITOPUHIY
(4) IHPopMmaLiiHM BaKyym 3 OBOKY AeprkaBu
I HAM H E CO POM HO (5) Heponyra KomyHikauis y Hag3BMYaNHUX BUNAAKaX
(6) BiacyTHiCTb Aep’KaBHOro TEXHIYHOrO PeryntoBaHHA

(7) OpieHTauis Ha MiKHapoaHWIA AOCBIA,
aocsif 3ANYYEHHSA rPOMAAAH 0O MOHITOPUHIY AKOCTI MOBITPS MICTA XAPKOBA(Y MOAESI "CITIZEN SCIENCE")

ﬂOBKOﬂA
sssmrsnsee::  MAKCUM Copoka (YKpaiHCcbKa Mepexa niagTPMMKM rpoMaAchKux gocnigxeHb «[JoBkona»)

© Soroka Maksym, 2021

@O0



https://www.euro.who.int/en/health-topics/environment-and-health/air-quality/activities/airg-software-tool-for-health-risk-assessment-of-air-pollution
https://www.euro.who.int/en/data-and-evidence/european-health-report/european-health-report-2018
https://www.euro.who.int/en/health-topics/environment-and-health/air-quality/publications/2016/health-risk-assessment-of-air-pollution.-general-principles-2016
https://www.euro.who.int/en/health-topics/environment-and-health/air-quality/publications/2013/health-risks-of-air-pollution-in-europe-hrapie-project.-recommendations-for-concentrationresponse-functions-for-costbenefit-analysis-of-particulate-
matter,-ozone-and-nitrogen-dioxide

MOHITOPUHI AKOCTI NMOBITPA — AK CEPBIC
ONS CYB'EKTIB MYBNIYHOI BNAOM TA HACENEHHS
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Home Health topics Countries Publications Data and evidence Media centre About us EUROPEAN Bt : ’ Hea Ith r-lSkS Of ar
HEALTH REPORT pollution in Europe —
Health topics > Environment and health > Air quality > Activities > AirQ+: software tool for health risk assessment of air pollution More than numbers — evidence for all Health riSk assessment HRAPIE pro]ect

of air pollution y e
. . . . ecommendations ror
AirQ+: software tool for health risk assessment of air pollution

. . concentration-response
Air quali g
auality functions for cost-benefit
News [w] | b] 58 £ b {5 analysis of particulate matter,
Events émgﬂll FI’MU'F ozone and nitrogen dioxide
Policy WHO/Europe is interested in gathering information about where and how Take our AirQ+ survey

AirQ+ is used, to improve its assistance. Please share information on your

Activities . use of AirQ+. We will use the survey data in aggregated form for a general E
Data and statistics | overview and statistical analysis of AirQ+ users. Start the survey

Publications

Quantifying the effects of exposure to air pollution in terms of public health

Partners e ) . . . 8
has become a critical component in policy discussion. WHO/Europe's

Contact us f : P WHO/Europe is interested in gathering information )
software tool AirQ+ performs calculations that allow quantification of the about where and how AirQ+ is used, fo improve its This publication arises from the HRAPIE project and has
health effects of exposure to air pollution, including estimates of the assistance Please share information on your use received funding from the European Union.

of AirQ+. We will use the survey data in

reduction in life expectancy. aggregated form for a general overview and

EdeKTMBHaA eKolorivHa NOMITUKA CNMPAETLCA HA Pe3yNbTaTh OLIHKM HaCcNigKiB Big NnpomMcioBoro 3abpyaHeHHs

BMKOPUCTaHHA Cy4aCHMX iIHCTPYMEHTIB OLiHKM PU3KKY Big, 3abpyaHeHHA aTmocdepHoro nositTpa AirQ+ WHO Bumarae Benmkumx Habopis gaHux 3 gxxepen 3
BMCOKMM CTyNeHeM J0Bipu.

[oBipa A0 AaHNX MOHITOPUHIY GOPMYETLCA HE BUK/TFOYHO METPOIOTIYHMMM MOKA3HUKAMMU

AocCBIA 3ANYYEHHA TPOMAAAH OO MOHITOPUHIY AKOCTI NMOBITPA MICTA XAPKOBA(Y MOAEJSI "CITIZEN SCIENCE")

AOBKOIA .. . .
Makcum Copoka (YKkpaiHCbka Mepexa NiATPMMKM rPOMaACbKUX AochigkeHb «[JoBKkona»)
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https://www.epa.gov/air-sensor-toolbox/air-sensor-performance-targets-and-testing-protocols
https://ec.europa.eu/jrc/en/publication/review-sensors-air-quality-monitoring
https://www.eea.europa.eu/publications/assessing-air-quality-through-citizen-science
https://ec.europa.eu/jrc/en/publication/report-laboratory-and-situ-validation-micro-sensor-monitoring-ambient-air-pollution

HAUBINbLUI MEPEXI MOHITOPUHIY NOBITPA

LUYKAKOTb LUNAXUA POCTY TA 3ANTYHEHHA B YMOBAX OBMEXEHOIO BIOOAXETY

EPA/600/R-20/280 | February 2021 EPAIB00/R-18/324 | September 2018 | www.epa goviresearc!

European
Commission

JRC TECHNICAL REPORT
Performance Testing Protocols,
Metrics, and Target Values for
Fine Particulate Matter Air
Sensors

SITE, NON-REGULATORY - Poar ReviSw angghgorting Review of sensors for air quality
SUPPLEMENTAL AND INFORMATIONAL Literature Review of Air Sensor

MONITORING APPLICATIONS Technology Performance monitoring
‘ Targets

JRC TECHNICAL REPORTS

Report of laboratory and in-situ
validation of micro-sensor for monitoring
ambient air pollution

NO2: AlphaSense NO2-84

Spinelle L, Gerboles M. andAlexandre M

Karagulian, F., Gerboles, M., 450

Barbiere, M., Katsev, A., Lagler, F.,
Borowiak, A.

2019

Office of Research and Development
National Exposure Research Laboratory

Office of Research and Development
Center for Environmental Measurement and Modeling

EURSOI76EN

AocsBIA 3ANYYEHHA TrPOMAAAH 1O MOHITOPUHIY AKOCTI NMOBITPA MICTA XAPKOBA(Y MOAESI "CITIZEN SCIENCE")
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https://www.epa.gov/air-sensor-toolbox/air-sensor-performance-targets-and-testing-protocols
https://ec.europa.eu/jrc/en/publication/review-sensors-air-quality-monitoring
https://www.eea.europa.eu/publications/assessing-air-quality-through-citizen-science
https://ec.europa.eu/jrc/en/publication/report-laboratory-and-situ-validation-micro-sensor-monitoring-ambient-air-pollution

https://www.epa.gov/air-sensor-toolbox
https://www.epa.gov/air-sensor-toolbox/how-use-air-sensors-air-sensor-guidebook
https://www.epa.gov/air-sensor-toolbox/air-sensor-performance-targets-and-testing-protocols
https://www.epa.gov/air-sensor-toolbox/technical-approaches-sensor-data-airnow-fire-and-smoke-map
https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryld=342652&Lab=NERL

EPA USA AKTUBHO BIMTPOBAOXYE
HOBI CTAHOAPTU MOHITOPUHTY AKOCTI NOBITPA

Py m EPA 600/R-14/159 | June 2014 | www.epa.goviord

United States
Environmental Protection
Agency

AIR SENSOR
Air Sensor Guidebook TARGETS

Peer Review and Supporting
Literature Review of Air Sensor
Technology Performance
Targets

Office of Research and Development
National Exposure Research Latcratory
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https://www.eea.europa.eu/publications/assessing-air-quality-through-citizen-science

HOBA CTPATEIIA «CIMNUJIbHUX 3YCWUJIb»
AKOCTI PE3YJIbTATIB MOHITOPUHIY NMOBITPA Y €C

| B
1 Individual Z Laboratory Machine n"::p::'a""ﬂ
sensor testing calibration learning B
A % A £ Konokaui
During Understanding main Based on learning

manufacture. influencing factors on across sensor systems
sensor response. in a network. Requires

Castell et al., 2017;
Spinelle et al., 2017;

collocation of a number Lewis et al., 2018

ot snoiE e Jayaratne et al., 2018

with reference Ripoll et al., 2019
instruments. Currently Karagulian et al., 2019
being developed.

Source: EEA.

Po3pob6ka HoBoro nporokony €C:
Measuring air pollution with low-cost sensors — Thoughts on the quality of |
data measured by sensors', EU Science Hub — The European
Commission's science and knowledge service, 2019

https://www.eea.europa.eu/publications/assessing-air-quality-through-citizen-science

Assessing air quality _
through citizen science _ . Mepesxa EcoCity
e cninbHo 3 KIM «LleHTp eKonoriyHoro moHitopuHry» Z10P

T s ;;5} " 3 cepnHA 2021 p. NpoBOAATb KONIOKALiMHNIA eKcnepuMeHT

aocsig 3ANYYEHHA rPOMAAOAH O MOHITOPUHIY AKOCTI NMOBITPA MICTA XAPKOBA(Y MOAEJI "CITIZEN SCIENCE")
Makcum Copoka (YKkpaiHCbKa Mepexa NiaTPUMKU rpoMaacbKux gocnimkeHb «JoBkona»)

© Soroka Maksym, 2021 @ @ @



AHani3 KNKYOBUX NPUYMH HE aKTUBHOCTI CTaHL,iN
MepeXi rpoMaacbKOro MOHITOPUHIY NOBITPA B YKpaiHi
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TEXHIHHA NMIOTPUMKA

CTaHUIN rpOMaaCcbKoOro MOHITOPUHTY MOBITPSA

LI TexHiuHa NiATPMMKA BNIAaCHUKIB CTaHLiA MOHITOPUHTY

I KoHcynbrauii I I TexHiuHe 06cnyrosyBaHHA ” lpapayloBaHHA I

I PemoHT II MopepHi3auia ” Bip,HOBneHHﬂI

EcoCity

eco-city.org.ua

72 [liaTPMMKA Ta KOHCYAbTaLii FPOMAACbKUX iHiLiaTUB

LM TnobanbHa iHBeHTapu3aLia mepeki MOHITOPUHrY

73 [ligrotoska Ao «BennkKoro meTponoriyHoro eKCnepumeHTy»

HOBKOH'A aocsig 3ANYYEHHA rPOMAAOAH O MOHITOPUHIY AKOCTI NMOBITPA MICTA XAPKOBA(Y MOAEJI "CITIZEN SCIENCE")
soss = Makcum Copoka (YKkpaiHCbKa Mepexa NiaTPMMKM rpPOMaACbKUX focnigkeHb «[JoBKona»)
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«3 KOCMOCY TEX BUOHO»
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3arpsasHeHue Bo3ayxa PM2.5

3arpAsHeHue Bos,cl,yxaNO2
Y 2020 p cninbHo 3 ekcneptamu World form Space 6yB npoBeaeHnn aHani3 3abpygHEHHs NOBITPSA 3a 4aHUMK Micii Sentinel-5P
EU Copernicus Programme.

3a6pydHrosanbHa NO, co S0, HCHO PM, PM,,
pe4yoeuHa / obnacte [mons*10%/mM?]  [mons* 107/m?] [Monb*103%/M?]  [monb *10%/M?]  [Mkr/M®]  [MKr/ M°]
XapkiBcbka 0.291 0.334 0.447 1.48 9.37 12.70
HOBKOH'A aocsia 3ANYYEHHA TrPOMAAAH OO MOHITOPUHIY AKOCTI MNOBITPA MICTA XAPKOBA(Y MOAEII "CITIZEN SCIENCE")
—_—_ Makcum Copoka (YKkpaiHCbKa Mepexa NiaTPUMKU rpoMaacbKux gocnimkeHb «JoBkona»)
B © Soroka Maksym, 2021




EKCMNEONUIA MOHITOPUHIY AKOCTI NOBITPA Y MICTI XAPKIB
(cepneHb 2021 p).

SAPPHIRE 32 BY ECOCITY

Mo6inbHa cTaHLiA
rPOMaACbKOro MOHITOPUHIY NOBITpSA

MOoXXNMBOCTi CEHCOPHOT Kamepwu

PeuoBuHa CeHcop BumiproBanbHun giana3oH

H.CO ZE08-CH20 ppb 0-5000 2
NO, ppm 0,05-10 0,02
co MiCS-6817 ppm 1-1000 02
NH,; ppm 1-500 0,2
03 ZE27-03 ppm 0-10 0,01
so, ZE03-502 ppm 0-20 0.1
°C -40-85 0,1
P BME-280 kPa 30-110 1,0 3 ) 7 - ECO CITY
w % o P e >l sapphire 32

PM2.5, PM10,
N €O, NO2, NH3, So02,
H2CO, VVOC, 03

aocsig 3ANYYEHHA rPOMAAOAH O MOHITOPUHIY AKOCTI NMOBITPA MICTA XAPKOBA(Y MOAEJI "CITIZEN SCIENCE")
Makcum Copoka (YKkpaiHCbKa Mepexa NiaTPUMKU rpoMaacbKux gocnimkeHb «JoBkona»)
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YKPAIHCbKA MEPEXA MrPOMACbBKOIO MOHITOPUHIY NOBITPSA

MpoekT «4ucrte noBiTpa ansa YkpaiHu»
https://cleanair.org.ua/
https://www.facebook.com/CleanAir.org.ua
info@cleanair.org.ua .

Mepexa EcoCity

https://eco-city.org.ua/
https://www.facebook.com/EcoCityProject
freearduino.com.ua@gmail.com

ARNIKA
https://english.arnika.org/
arnika@arnika.org

Makcum Copoka
www.fb.com/ecosoroka
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