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[1IporHo3yBaHHA 3MIH AKOCTI aTMOCdrepPHOro
NOBITPS 3@ AaHNMM rPOMaACbKOro

MOHITOpuHry EcoCity 3 BUKOPUCTAHHAM
TEXHOSOrN MAaLLMHHOIO HaBYaHHS

Haykowun kepisHk HJT ELIEM (ekonoriyHmx AocnimkeHb Ta eKOornon4HOro
MOHITOPWHIY), 3aBiayBaY kadpepy CUCTEMHOrO aHanisy Ta IHPOPMaLLIIHX TEXHOMOTN
(CAIT) ®akynbTety iIHTenekTyarnsHMX iHiopMalLliiHMX TEXHOIOTN Ta aBToMaTuaLl
BiHHMLEKOMO HaLOHANBHOIO TEXHIMHOMO YHIBEPCUTETY
O.T.H, npodoecop MokiH B.B.,
acnipaHT Kaqoenpm CAIT I.Umpr,ﬂK .0.

Mi*KHapoaHa HayKOBO-NPaKTM4YHa KOHpepeHLU s «MOoX/IMBOCTI i NepCnekTMBN BUKOPUCTAHHA aBTOMATM30BaHUX CUCTEM
MOHITOPUHIY AOBKINAA Y HaBYaNbHIM | HAYKOBIM AisabHOCTI», 23.05.2023 p., Zoom
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BHTY)

CraHujay BHTY

[MignucaHo MemopaHaym mixxk BHTY 1a HI'O «®pi-ApayiHo»

19.10.2021 p.

[MignucaHo yroay npo goctyn go KabiHety gocnigHuka mix

BHTY ta HI'O «®pi-ApayiHo» 25.03.2023 p.
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Mean 1.0 MEm 5 mMEr/®
P10

Mean 2.5 mwo 7.83 mer/m®
Fid25

Mean 10 rawna 7.83 mer/m®
Fiii0

Temneparypa 2238*C
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Bonoricts 3582 %
Humicity
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O, 48917 ppm
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KAGGLE DATASET

Air Quality Monitoring from EcoCity

=
e} WITALIN MOKIN AHD 1 COLLASORATOR - UPDATED 2 DAYS AGD

Air Quality Monitaring in Vinnylsia city and ragion

Data Card Code 15)  Discussion (0] Setlings

About Dataset

Context

The dataset contains data from public monitoring of air guality in Ukraine {for Vinnytsia city and region - population: 1 575 B08, square: 26513
0.

kmj.

Content

Many stations monitor air quality day and night according to the following indicators:

pml - PR1D {dust particles with a size of 1 pm), mikg/cub.m

;o

pmi5 - PM2.5 (dust particles with 2 size of 2.5 pm), mka/cub.m
pmid - PhAID (dust particies with a size of 10 pm), mkgicub.m
C0Z - carbon dioxide, mkgfcub.m

temperature - temperature, in degrees Celsius

humidity - Humidity, %

pressure - Pressure, pascals (Pa)

n some stations, there may be additional indicators.

The stations bekong to the monitoring network “Eco-City®. Dista are measured at intervals of 15 seconds to seversl minutas (145
mare]. Sometimes longer pericds of time are possible, due to power cutages and)or communications.

Acknowledgments

thank sarvice "Eco-City” for the opportunity to download data.

Inspiration

't is interesting to solve the following problems, which are typical for other cities and regions around the warkd:

PR

=]

=

Wi

Forecast data for the following dates, which is easy to check for new data from service "Eco-City".

pericdically.

. Compare pubfic monitoring data with state monitoring data available through APL

prepare bassline noteboaoks to solve these problems and invite others to improve them.

New Notebook

econds or

. Analyze the basic patterns of data change in the city or regions as 2 whale and for each station separately {seasonality, anomakes, etc.].

Forecast the data for the current day. For comparison, they can be downloaded from service "Eco-City" via APL.

& Download (82 ME) J* TN

Usability @
10,00

License
Attribution-hNoDerivatives 4.

Expected update frequency
hanthly Edit

Mew data in the dataset will be updated

Data Explorer
‘Wersion 17 (115 GBI

Boocity - 1172 202111 281605(
Ecocity - 1183 2021112709281
Ecocity - 1315 202111270929
Ecocity - 1315 202202112008
Ecocity - 337 2021112709220
Ecocity - 650 2021112816060
Ecocity - 761 2021112708230
Ecocity - 767 2021112708240
Ecocity - 774 2021112709250
Ecocity - 790 2021112709260
Ecocity - 848 2021112708270
ecocity 1760 _2023.csv

ecocity 1811_2023.csv

ecocity 18.25_2023.csv

ecocity G50_2023.cew

ecocity 767 2023.csv

ecocity 774_2023 cev

ecocity 790 2023 cev
ecoCity_about_stations_2021.4
ecocity_daily 1811_2023.cev
ecocity_daily 1825 2023.csv

ecocity_daily 6502023,
ecocity_daily_ unkmown_1_202;
ecocity_daiby_unknown_2_202
ecocity_daiby_unknown_3_202
ecocity_stations_2023.csv

ecocity_unknown_1_2023.cev
ecoCity_unknown_2_2023.csv
ecocity_unknown_3_2023.csv
ecocity_unknown_4_2023.csv
ecocity_unknown_5_2023.csv
ecocity_unknown_6_2023.csv
ecocity_unknown_8_2023.cev

Air Quality Monitoring from EcoCity

Data Card Code (15)  Discussion (0)  Settings

Dataset Notebooks
Q, search notebooks

All - Your Work  Shared With You  Bookmarks

Air Quality : Data for Processing
Updated 2mo ago
ar 0 comments - Air Quality Monitoring +1

Air Particles Data EDA&FE, DTrees&Feat.Importance
a Updaled 4ma ago

1 comment - Air Quality Monitoring from EcoCity

Air Quality - Vinnytsia City Station forecasting
Updated 6mo ago
0 comments - Air Quality Monitoring from EcoCity

Air Quality City - Mapping
Updated 9mo ago
0 comments - Air Quality Monitoring +1

Nolebook copied with edits fram Vitalii Makin - Updated 10mo ago

0 comments - Air Quality Menitoring +1

Air Quality - Station VNTU prediction with Prophet

Nolebook copied wilh edits fram Vitali Makin - Updated 1y ago

&
&
0 Air Quality City - Daily data forecasting

0 comments - Air Qualily Monitoring from EcoCity

Air Quality in City - 2D Analysis with GeoStat
Notebook copied wilh edits fram Vitali Mokin - Updated 1y ago

.
L)

https://www.kaggle.com/datasets/vbmokin/air-quality-

monitoring-from-ecocity



https://www.kaggle.com/datasets/vbmokin/air-quality-monitoring-from-ecocity

égl) KAGGLE DATASET

Air Quality Monitoring from EcoCity

Data Card Code (15) Discussion (0)  Settings ~ |22 New Notebook q
Ecocity - 1172 20211128160501 2020-11-28_2021-11-28.csv (178.61 MB) KD
Detail Compact Column 5 of 7 columns
7

About this file

Minute data for one of the Vinnytsia stations from the public monitoring network of air quality in Ukraine "EcoCity" (https://eco-
city.org.ua/), from 2021-11-16 to 2021-11-27.

# id_station = A indicator_name = # value = M datetime = & source =
Temperature 20%
Humidity 20% i 1
unique value
1172 n7g | Other(1290812)  59% | _g.4 101k 24Dec20 2BNov21
1172 NHz 2828-12-24 13:48:86 https://feco-
city.org.ua
172 co 2828-12-24 13:48:86 https:/feco-
city.org.ua
1172 NOz 2828-12-24 13:4B:06 https://feco-
city.org.ua
1172 NH3-raw -787 .06 2828-12-24 13:48:06 https://feco-
city.org.ua
1172 CO-raw -937.77 2820-12-24 13:48:06 https://feco-

https://www.kaggle.com/datasets/vbmokin/air-quality-monitoring-from-ecocity



https://www.kaggle.com/datasets/vbmokin/air-quality-monitoring-from-ecocity
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Air Quality Monitoring from EcoCity

Data Card Code (15) Discussion (0)  Settings “ |22 New Notebook @

Monthly (Updated 2 days agao)

~ Activity Overview

DATASET STATS Views -

VIEWS DOWNLOADS 40

5049 299

20
DOWNLOAD PER VIEW RATIO TOTAL UNIQUE CONTRIBUTORS

0
0.06 5 June 2022 August 2022 QOctober 2022 December February 2023 April 2023

2022
NOTEBOOKS STATS TOP CONTRIBUTORS DISCUSSION STATS
NOTEBOOKS NOTEEOOK COMMENTS g. Vitalii Mokin TOPICS TOTAL COMMENTS
15 5 — 0 0
O tir té trang

o, . . .
1 Anastasia Kniaziuk
UPVOTE PER NOTEBQOK RATIO NOTEBOQOK UPVOTES UPVOTE PER POST RATIO DISCUSSION UPVOTES

7.87 118 0) 0

https://www.kaggle.com/datasets/vbmokin/air-quality-monitoring-from-ecocity



https://www.kaggle.com/datasets/vbmokin/air-quality-monitoring-from-ecocity
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KAGGLE DATASET

Air Quality Monitoring from EcoCity

Data Card Code (15) Discussion (0)  Settings “ |22 New Notebook

Provenance

SOURCES

https://eco-city.org.ua/

COLLECTION METHODOLOGY

Transferred to me (Professor of Vinnytsia National Technical University (VNTU), https://vntu.edu.ua/) for the
downloading in Kaggle dataset from the NGO "Free Arduino” from the public air monitoring network of Ukraine
"EcoCity" (https://eco-city.org.ua/) under the Memorandum of 19.10.2021 between VNTU and NGO " Free Arduino.

License

Attribution-NoDerivatives 4.0 International (CC BY-ND 4.0)

https://www.kaggle.com/datasets/vbmokin/air-quality-monitoring-from-ecocity



https://www.kaggle.com/datasets/vbmokin/air-quality-monitoring-from-ecocity
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BHTY HAYKOBI NMYBAIKALT CTYAEHTIB TA ACMIPAHTIB

KAPEAPU CAIT BHTY 3A JAHNMW ECOCITY

1. MokiH B. B., MokiH O. b, bBoHaapuyk A. P. I[HpopmaL,iMHa TEXHONOTIA NPOrHO3yBaHHA AaHMX MPO AKICTb aTMOCHEPHOro NoBITPA Y M.
BiHHMLUi 32 A@HMMM TPOMAACBKOTO MOHITOPUHTY - MaTepianu KoHpepeHLii Monoab B HayLi: AOCAIAXKeHHA, Npobaemu, NepcneKkTnsmn
(MH-2022) — BiHHMUA, ENeKkTpoH. TeKcT. aaHi. 2021. — Pexxum aoctyny:
https://conferences.vntu.edu.ua/index.php/mn/mn2022/paper/viewFile/14243/1207 8

2. MokiH B. B., AwonT A. P, KpaBuunk B. B. [poeKTyBaHHA BeH-CMCTEMM ANA aHANI3Yy Ta MPOrHO3yBaHHA AaHUX MPO AKICTb
aTMOChepHOro nosiTpa y M. BiHHMLI 33 AaHMMM FPOMaACbKOro MOHITOpUHIY / MaTepiann koHbepeHLii Monoab B HayLi:
[OoCNigxeHHs, npobnemun, nepcnektusn (MH-2022) —BiHHMUA, EnekTpoH. TeKkceT. gani. 2021. — Pexxum goctyny:
https://conferences.vntu.edu.ua/index.php/mn/mn2022/paper/viewFile/14308/12106

3. MokiH B. B., MokiH O. b, KHa3tok A. O. IHpopmaLiiHa TEXHONOTIA IHTEPNONOBAHHA AaHMX NPO AKICTb aTMOCPEPHOro NoBITPA Y M.
BiHHWL 33 AaHUMW TPOMAACbKOro MOHITOpUHry / MaTtepiann koHdepeHLjii Moioab B HayLj: A4OCAIAMeHHA, Npobaemn, NepcnekTueu
(MH-2022) — BiHHMUA, ENeKTpOH. TeKcT. AaHi. 2021. — Pexxum gocTyny:
https://conferences.vntu.edu.ua/index.php/mn/mn2022/paper/viewFile/14255/12077

4. WmyHaak A. O. locnigskeHHs BNAMBY NapameTpis moaeni Prophet Ha TOYHICTb NPOrHO3yBaHHSA AKOCTi aTMochepHoro nositps /
MaTepianu LIl HayKoBO-TEXHIYHOT KOHPEpPEHLUiT GaKynbTeTY iHTENEeKTYaAbHUX IHPOPMALLIMHUX TEXHONONIN Ta aBTOMaTM3aL,i
BIHHWLUBKOTO HaLLiOHAIbHOIoO TEXHIYHOIO YHIBepcUTeTy, BiHHMUA. — ENeKTPOH. TeKCT. AaHi. — 2023. — Pexxum A0CTyny:
https://conferences.vntu.edu.ua/index.php/all-fksa/all-fksa-2023/paper/view/18210/15056



https://conferences.vntu.edu.ua/index.php/mn/mn2022/paper/viewFile/14243/12078
https://conferences.vntu.edu.ua/index.php/mn/mn2022/paper/viewFile/14308/12106
https://conferences.vntu.edu.ua/index.php/mn/mn2022/paper/viewFile/14255/12077
https://conferences.vntu.edu.ua/index.php/all-fksa/all-fksa-2023/paper/view/18210/15056

9, Vinnytsia National Technical
University

CTaHuiA noTpebye cepeicy

AKTyanbHi AaHi Ha: 22/05 23:01:25
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MOHITOPWH
o : | IHWi TOKCUYHI razm OcHOBHI rain
" - - d . Mun 1.0 mrm 5 mMKr/m’
] . - . -. A Mun 2.5 MKM 8 mkr/m?
[] (] = PM2.5
" .Benm(i L
I I O B I p} I E CO C I ty : -~ Kpywnueui Mun 10 mMkm 8 mKr/m?
. }_1‘ ONeHIBKa - PMI10

Temnepartypa
Temperature
J |'C19nénis»<a
| P .
BopoHOBMUA - Bonorictb

ATmocdepHuid TUCK 738.8 Mm.pT.CT.
Pressure

CO: 513.5 ppm
CO;
CTaHLLii

— noc (mOPMaﬂb,ﬂ.Eriﬂ) 12 I'u’IKrerE

VOC (HC0)




Eco City 3anuT/Request

3anuUT reque
ObepiTb aAMIHICTPATMBHY OAVHWLIO

BiHHMUbKa 0BnacTb / Vinnytska oblast
OBepiTe NapamMeTpy MOHITOPHHIY SKOCTI NOBITPA

Yci napametpm /4

PM1.0 ug/m3 Mua 1.0 MM MKr/m®

PM2.5 ug/m3 Mun 2.5 Mkm MKr/m®

PM10 ug/m3 Mua 10 MM MKr/m°
Tammnarstura 77 Tassmansrims 57

Macwrab ycepeAHeHHA Pe3yLTaTIE /The av

20 xeuavH / 20 minutes

115920

115921

115922

115923

115924

id_station
650
650
650
650

850

indicator_name
MOE,,

co

Temperature
Humidity
Pressure
PM2.5

PM10

indicator_dimension

ppm
ppm
ppm

ppm

ug/m3

ug/m3

19.0841

49.5587

98603.3519

5.4995

11.8024

datetime
1/22/2020 17:00:05
1/22/2020 17:00:05
1/22/2020 18:00:05
1/22/2020 18:00:05

1/22/2020 19:00:05

5172023 23:00:07
5172023 23:0007
S/17/2023 23:.00:07
5172023 23:00:07

5172023 23:00:07

KabiHeT nocniaHnka EcoCity



I paghik po3ramryBaHHs ITOCTIB 32 KOOPAMHATAMU Ta
cpepruna Bapiorpama 3a 2021-11-25 00:00:00

Stations in Vinnytsia region with data for PM2.5 in 2021-11-25 00:00:00 Model: stable; RMSE: 150.33
4 4
49 245 A L
] M H HH
49 240 - - :
50.0 | -
49 235 - =
[ ° S 400
8
49 230 - @ 5
E 300 b
[ ] g i
49 225 - 2 200 /
-
T h T T T T T E 100 A /
28 42 28 44 2846 2848 2850 2852 ’ /
0{ — *
0.00 0.02 0.04 0.06 0.08 0.10




JIiH1MHA 1IHTEPIOJIALIS CePEAHBOTOIUMHAMX 3Ha4eHb 3a 27.11.2021 0
10:00-11:00

Stations in Vinnytsia region with average data per hour for PM2.5 in 2021-11-27 09:00:00 {(maximum value = 32.5[_}1]
49.250 @ SaveEcoBot
EcoCity
48.245
49.240
49235
49.230
49275
49.220
28.40 2542 25.44 28.46 258.48 28.50 28.52 25.54




JIH1MHA THTEPIIOJISILIS MAKCUMAJIBHUX CEPEAHBOTOIMHHNX 3HAYCHD
(2020-2021 pp.)

Stations in Vinnytsia region with maximum data per hour for PM2.5 in all time (maximum value = 1162.41) i

N ® SaveEcoBot
EcoCity

49245

49.240

49.235

49.230

49.225

49.220

28.40 28.42 28.44 28.46 28.48 28.50 28.52 28.54




Bisyasizauis 3HaueHb 3 mocra EcoCity 337
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AHoMaJibHI AaHi 3 mocra EcoCity 337
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Anomalous dates with data of PM2.5

[I{oaenH1 3HaAUCHHS

140
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60

40

Anomalous dates with data of PM2.5

[IloromuHH1 3HAYECHHS




Ilogennunu nporuo3 ajas nocra EcoCity 337

&

&

EcoCity 337 - PM2.5

&

N
o

—
o
A

2021-10-29 2021-11-05 2021-11-12 2021-11-19 2021-11-26
Date

BinrocHa moxmuOka ctaHOBUTH 3,58 — 3,64%.



Hloroquauamu mporHo3 /st nocra EcoCity 337

140 A
120

) -
100 .

8

EcoCity 337 - PM2.5

2021-11-12 2021-11-14 2021-11-16 2021-11-18 2021-11-20 2021-11-22 2021-11-24 2021-11-26 2021-11-28
Date

Bingaocua moxmnoOka cranoBuTth 8,95 — 9,93%.



Ilonennuin mporuo3s ajas nocra EcoCity 848

EcoCity 848 - PM2.5

20 1

10 +

2021-10-29 2021-11-05 2021-11-12 2021-11-19 2021-11-26
Date

BinrocHa moxuOka ctaHoBUTH 3,38 — 4,08%.



HlorogmaauM mMPorHo3 /iis nocra KeoCity 848
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2021-11-10 2021-11-12 2021-11-14 2021-11-16 2021-11-18 2021-11-20 2021-11-22 2021-11-24 2021-11-26 2021-11-28
Date

Biggocua moxmnoOka craHoBuTth 8,95 — 9,93%.



Ilonennuu nnporuos ajas nocra EcoCity 1315

45

EcoCity 1315 - PM2.5
A =

)
(=]

[
un

[
[=]

wn
i

2021-11-17 2021-11-19 2021-11-21 2021-11-23 2021-11-25 2021-11-27 2021-11-29
Date

BinrocHa moxuoOka ctanosuth 1,71%.



Hloromuanuin iporuo3 /s nocra KcoCity 1315

—
G

EcoCity 1315 - PM2.5

10 -

G P
11-23 10 11-23 22 11-24 10 11-24 22 11-25 10 11-25 22 11-26 10 11-26 22 11-27 10
Date

Bignocua moxmnoOka ctanoBuTth 1,84 — 2.9%.



Ckiagosi mporuo3sy 3 nocra EcoCity 337
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120 9.

100 1

PML0

2020-08 202012 2021-04 2021-08 202112 2022-08 022-08 2022-12 2023-04
threshold: 0.85, scale: 10

[lepenbavyeHHs
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prior _scale=10 .

500%
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[lepenbavyeHHs
PM10 3 KBaHTUNEM

P/0 Ta 3Ha4YEeHHAIM
prior scale=5

130

120

PM10

2020-08

2020-12

202108 202108 2021-32 2022-08 022-08 207212 202304
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threshold  scale 2 threshold  scale 2

0  0.50 1.0 5172 12 0.85 1.0 70.37
1 050 2.0 51.84 13 0.85 5.0  70.43
2 050 10.0 519 14  0.85 10.0  70.44
3 050 15.0 5188 15  0.85 15.0 70.43
4 050 20.0 51.89 16 0.85 20.0 70.43
5 | 0.50 30.0  51.85 17  0.85 30.0 70.46
6 070 1.0 8438 18 0.95 1.0 66.20
7 070 5.0 64.48 19  0.95 5.0 66.27
8 070 10.0  84.51 20 0.85 10.0 66.27
9 070 15.0 64.45 21  0.85 15.0 66.27
10 0.70 20.0 64.49 29 0.95 20.0 66.26
11 0.70 30.0 64.50 23 0.95 30.0  66.26
12 0.85 1.0 70.37

Pe3ynbTaTht aHanisy BN/amMBY napameTpis moaeni Prophet Ha

TOYHICTb NPOrHO3YBaHHA AKOCTI aTMOCPEPHOIO MOBITPS




