NOBITPA BINMHU - CNELIAIbHUN NPOEKT: BUNYCK 14

E— ,[I' 0 B K o HA
A AIR OF WAR - SPECIAL PROJECT: ISSUE 14

BMJIUB PAKETHOIO YJIAPY M. XAPKIB (YKPAIHA, 11.09.22)
HA MEPE)XY TPOMAACbKOIO MOHITOPUHRTY AKOCTI NOBITPA

THE IMPACT OF ROCKET ATTACK THE KHARKIV CITY (UKRAINE, 11.09.22)
ON THE CITIZEN AIR QUALITY MONITORING NETWORK

MAPTHEPU / PARTNERS

CLEAN AIR (L = NATIONAL
@Ecocwy rovwaame ooy TRANSITION  ZNED 525
eco-city.org.ua cleanair.org.ua ARNIKA Ministry of Tareign Affairs of the SUPPORTING FREEDOM AROUND THE WORLD
o «10BKOJIA»
www.fb.com/dovkola.org.ua © 2022 Copoxa Makcim
© 2022T0 «, /J,

\\\\\

OrNAAM Ta AyMKW, BUCNOBAEHI Y LIMX MaTepian: ; aTb BUK C
00 ypsigy CLUA. MowwmploeTbcs Ha ymoBax niuensii Attribution-NonCommercial-ShareAlike 4.0 International (CC
ro 30epexe A TpUb 1 N0 HHA Ha NepLIOIX 10 ) Kpai A f



. CLEAN AIR
EcoCity FOR UKRAINE

|
eco-city.org.ua cleanair.org.ua ARNIKA

NOBITPA BIMHW. BUNYCK 14 / AIR OF WAR - SPECIAL PROJECT: ISSUE 14 E

MJINB PAKETHOTO YJIAPY M. XAPKIB (YKPAIHA, 11.09.22) HA MEPEXXY TPOMA/ICbKOTO MOHITOPUHIY IKOCTI NMOBITPA
THE IMPACT OF ROCKET ATTACK THE KHARKIV CITY (UKRAINE, 11.09.22) ON THE CITIZEN AIR QUALITY MONITORING NETWORK

KoHTtekct / Context

Y Beyopi 11 BepecHa 2022 poky okynaviiiHi BiMCbKa POCINCbKOI
denepauii 3aBAaNM MacoBaHOro pakeTHOro yaapy no ob'ektam
KPUTUYHOI  iHppacTpykTypn [aesknx obnacted YkpaiHu. B
pesynbTaTi UMX TEPOPUCTMUHMX [Oil BiAOYNOCS BilKIOUYEHHS
O0'EKTIB €HEepronoCTayaHHs Ta 3HECTPYMEHO Psifi HACENEHUX
MYHKTIB  XapkiBcbkol, CymcbKol, [loHeubkol, JlyraHCbKol,
3anopisbkoi Ta [IHiNponeTpoBCbKoi 00nacTe.

3HECTPYMIEHHS — Lie KPUTWUYHWIA yaap Mo Pi3HUM cucTeMam
XUTTE3a0E3MNeYeHHA MICT Ta CeNNLL, BKIOYHO HA TEXHOTEHHO Ta
eKOJIONYHO Hebe3neyHi 00'ekTM Ta cucTtemun Oe3nekn i
MOHITOPUHTY.

On the evening of September 11, 2022, the occupying forces of the Russian
Federation launched a massive rocket attack on critical infrastructure facilities in
some regions of Ukraine. As a result of these terrorist actions, power supply facilities
were cut off and a number of settlements in the Kharkiv, Sumy, Donetsk, Luhansk,
Zaporizhzhya and Dnipropetrovsk regions were de-energized.

Power outage is a critical blow to various life support systems of cities and towns,
including technogenic and ecologically dangerous objects and security and
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Jlokauis / Location
Arnomepais Micta Xapkis (Ctonmus YKpainm)
Agglomeration of the Kharkiv city (Ukraine)

Nata / Date
11 BepecHs 2022 poky / 11.09.2022

Onuc nogiji / Incident description

PakeTHWA  yaap no  00'€kTaM  KpUTWUYHOI  iIHQPACTPYKTypH.
3HECTPYMJIEHHS HACENIEHOTO NMYHKTY M. XapKiB.

Rocket attack on critical infrastructure objects. Disconnection of
electricity in the Kharkiv city..

Mxepena gaHux ana aHanisy / Data sources for analysis
CTaHUil rpoMaacbkoro MOHITOPUHTY YKpaiHCbKOI Mepexi rpoMaacbKoro
MOHITOpUHrY akocTi nosiTpsa Eco City. Mogenb moHiTopuHry — Citizen
Science. AgmiHictpatop - IO «®pi ApayiHO».

Citizen monitoring stations of the Ukrainian network of citizen air quality
monitoring Eco City. The monitoring model - Citizen Science.
Administrator - NGO "Free Arduino").

URL: https://eco-city.org.ua/
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AunHamika 3miH akocTi noBiTpa / Dynamics of air quality changes

AHani3 cNUpaETbes HA MATEMATUUHE OUiKYBaHHS CEpefHiX Pe3ybTaTiB MOHITOPUHIY 32 1 rofnHy (cepears apudmetnuna, GinbTpalii aHOMaNbHWX pe3ynbTaTis). YMOBHWIA pafiyc — 1 km. Moaenb aHanisy skocTi noeiTps AQI EPA USA
The analysis is based on the mathematical expectation of average monitoring results for 1 hour (arithmetic mean, filtering of abnormal results). Conditional radius - 1 km. USA EPA AQI Air Quality Analysis Model
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AunHamika 3miH akocTi noBiTpa / Dynamics of air quality changes

AHani3 cNUpaETbes HA MATEMATUUHE OUiKYBaHHS CEpefHiX Pe3ybTaTiB MOHITOPUHIY 32 1 rofnHy (cepears apudmetnuna, GinbTpalii aHOMaNbHWX pe3ynbTaTis). YMOBHWIA pafiyc — 1 km. Moaenb aHanisy skocTi noeiTps AQI EPA USA
The analysis is based on the mathematical expectation of average monitoring results for 1 hour (arithmetic mean, filtering of abnormal results). Conditional radius - 1 km. USA EPA AQI Air Quality Analysis Model

MJINB PAKETHOTO YJIAPY M. XAPKIB (YKPAIHA, 11.09.22) HA MEPEXXY TPOMA/ICbKOTO MOHITOPUHIY IKOCTI NMOBITPA
THE IMPACT OF ROCKET ATTACK THE KHARKIV CITY (UKRAINE, 11.09.22) ON THE CITIZEN AIR QUALITY MONITORING NETWORK

FOR UKRAINE

eco-city.orgua cleanair.org.ua

@ EMEHTIIBKA . HEMEHTIIBKE ~x
JEMEHTIIBKE 38‘1;’:‘5’\ L2t erths ] Benchers
CnatuHe Cnatuxe q 1
CasTHHE Benuki  Jlvnui LloBXVK Benuci  Jvnui DoBxuk Benu funul
Velyka LLoBXMK Mpoxoan Velyka Mpoxoan Velyka Mpoxoan
Rohozianka CnOBoKaHCEKe Rohozianka CNoGoxaHChKe Rohozianka Cno6oxaHcbKe
Beapykn Becene Beapykn Becene Beapyku Becene
CkosopoavHieka  PiaHuiKpai CkosopoavHiska  PianuitKpan CxoeopopvHiska  PiaHniKpan
decbku Pycbka 1103083 pycyki Tuwikw decbku Pycbka 1103082 py i Tuwwki Pecbkin Pycbka 1103083 pycuii Tuwki
Yepkacbki Yepkacbki ; Yepkaceki
[epravi Tuwkn [epravi Tuwkn [Nepravi Tuwkn
Migka MiBKa Migka
Mana RADIEH LllecTakc Mana Sy LLecTak Mana SV Lectar
[Nanuniska Hanuniska a Aanuniska
i 2 i 5 inbwanm -
Binblwatu WEBYEHKIBCLKUI Binbwaun WEBYEHKIBCHKMI WEBYEHKIBCbKUW
PAMQH PANOH S PANOH
lNepeciuHe - BepxHa MepeciyHe BepxHa Mepeciune BepxHsi
@ PoraHka @ PoraHka @ . PoraHka
/ 4 - 4
5 Cononuujieka i S ConoHuuieka B - Cononuuiexa Bﬁ s
Crapui XapkiB 'ﬂ Binbxieka Crapui < Xapkie lﬂ S BinbxiBKa Crapuit 3 xapKI 3 P Binbxiska
Mepunk - Mepunk p ( Mepuuk e @
(
Canxapun 4 [N CaHxapu 3 CaHxapu P, »
T06OTUH MicouuH CNOBIACHKMR @ TI1060TUH MicoumH CNOBIACHKMA Cb No60TUH MicouuH CnDpElﬂH%bKMﬁ W
B HOR Manas PoraHb R ROH Manas Poras ¢t Manas Poranb
MokoTunieka - MokoTunisKa - okoTunieka
@ PoraHb (ﬁ) Porab (nk) Porab
By, 2 By, b, by, 2
Bucokui . BUCOKMI Bucokui .
Beaniogiska Beantoaiska Beantopiska
OppuHka OapuHka
AP Bacuuiese Hosonokpoeka OppuHka Bacuuiese Hosonokposka 40 Bacuwese Hoeonokposka
TepHosa TepHosa TepHoBa
PokuTHe  Mepeda PokuTHe  Mepeda PokutHe  Mepeda
Crapa oposa Ecxap Bopoea Ecxa Crapa Boposa Ecxap
B P Crapa P P
oponara BaTyTiie Boaonara BaTyTine Boaonara BaryTiHe
Hoea Bi H 3 Hoea ;
ipKu 3 oBa = Bipkun -
Bononara Coxkonose Ckpunai Boponara Bipkw o ronens Ckpunaf Boponara P Cokonose Ckpunai

AL

1 roguHa fo pakeTHOI aTaku
11.09.2022

Kaprorpadiuni nani: © 2022 Google

00:00 - 06:00
12.09.2022

06:00 - 12:00
12.09.2022

ARNIKA ™~

© 2022 Copoka Makcum
© 2022 IO «[osKona»

@08

[o3HauYeHHs NOKALiNA CTAHLF MOHITOPUHTY, AKI BUKOPUCTaHI A1a aHanisy
Marking of monitoring stations locations used for analysis
KaprorpadiuHi gani: © 2022 Google

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

ro «J0BKOJ1A» www.fb.com/dovkola.org.ua




NOBITPS BIMHW. BUNYCK 14 / AIR OF WAR - SPECIAL PROJECT: ISSUE 14
E C- CLEAN AIR
co Ity FOR UKRAINE
MJINB PAKETHOTO YJIAPY M. XAPKIB (YKPAIHA, 11.09.22) HA MEPEXXY TPOMA/ICbKOTO MOHITOPUHIY IKOCTI NMOBITPA eco-city.orgua cleanair.org.ua

THE IMPACT OF ROCKET ATTACK THE KHARKIV CITY (UKRAINE, 11.09.22) ON THE CITIZEN AIR QUALITY MONITORING NETWORK

YcepeaHeHi pe3y/1bTaT¥ MOHITOPUHIY AKOCTI noBiTpa / Average results of air quality monitoring

AHani3 cnUpaeTbCst HA MATEMATUUHE OUiKYBAHHS CepefiHiX pe3y/bTaTiB MOHITOPUHIY 32 1 roauHy (cepenHs apudmeTnyHa, dinbTpawii aHOMaNbHUX pe3ynbTaTis). YMOBHMI pafiyc — 2 kM. Mofenb aHaniay sikocTi nositps AQI EPA USA
The analysis is based on the mathematical expectation of average monitoring results for 1 hour (arithmetic mean, filtering of abnormal results). Conditional radius - 2 km. USA EPA AQI Air Quality Analysis Model
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YcepeaHeHi pe3y1bTaT MOHITOPUHIY IKOCTi noBiTpa / Average results of air quality monitoring
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The analysis is based on the mathematical expectation of average monitoring results for 1 hour (arithmetic mean, filtering of abnormal results). Conditional radius - 2 km. USA EPA AQI Air Quality Analysis Model
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3ATAJibHI BUCHOBKMW:

TexHiYHOro xapakrepy: (1) 3adikcoBaHWit AKICHWI BMIMB PAKETHOTO YAAPY MPOMMUCIOBOrO 00'€KTY 3 HACTYMHUM 3aNMAHHAM
Ta KOPOTKOCTPOKOBMM  YTBOPEHHSIM XMapu  3abpygHeHoro noBiTps.  PeTpocnekTuBHa
eKCTpanonsLif CBiAYMTb NPO 3a0pyaHEHHs MOBITPS APIOHOAMCNEPCHUMM YACTKAMM, NEPEBAXKHO
$pakuii 1-2,5 MkM. [100aTKOBMIA aHANI3 T ONUTYBAHHS HACENEHHS He NPSMO CBIAYMTb NPO BUKNA
YOPHOTO BYI/IELLI0 Ta IETKMX OPraHi4HMX PeYOBUH (MPOAYKTIB FOPiHHA 0NMB Ta HAPTONPOAYKTIB).

(2) Mopenb YKpaiHCbKOI  Mepexi TpOMALCbKOTO  MOHITOPUHIY —gkocTi  nosiTpa  Eco  City
NPOAEMOHCTPYBaa iCTOTHY Ypa3anBIiCTb. KpUTUYHE 3HECTPYM/IEHHS arioMepaLii npu3BoanTb 40
BTPATW OCHOBHOTrO 3aBAAHHA CUCTeMW - MOHITOPUHI AKOCTI MNOBITPA Ta onepatuBHe
iHPOPMYBaHHS HaceneHHs. CuctemHa Moaenb Ta GopM-(GakTop (KOHCTPYKLiF) rpOMaLCbKMX
CTaHLi MOHITOPUHTY MA€ OYTU 3MiHEHa, 3 ypaxyBaHHAM BUSIB/IEHOI YPa3/IMBOCTI.

(3) MoenHaHHS Modeni po3ymHOro OyaMHKY Ta aBTOHOMHOTO —€HEprOXMBAEHHS  [J03BOJSIE
KOPOTKOCTPOKOBO NiATPUMYBATH POOOTY CUCTEMM MOHITOPUHTY IKOCTI MOBITPS.

CouianbHoOro KOHTEKCTY: (4) Kpl/ITl/ILIHe 3HECTPYMJIEHHA € CYTTEBOIKO MEepenoHOo And OnepatuBHOIO OMOBILLEHHSI HACE/IeHHS
npo Hebe3neky Ta Yy BWMNAAKy HAA3BMYAMHOI CUTyalii Ta TEXHOreHHO-eKOMOMiYHOro uMxa.
P030yf0Ba NOKaIbHUX CUCTEM MOHITOPUHTY Ta OMOBILLEHHSI MA€E BPAXOBYBATW MECUMICTUUYHWIA
CUEHapii  HaA3BMYaMHO Hebe3neyHoro 3abpygHeHHs MOBITPS 3a  YMOB  BifiCTYHOCTI

eHepronocTayaHHs Ta 3acobiB 3BA3KY.
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BMJIUB PAKETHOIO YJIAPY M. XAPKIB (YKPAIHA, 11.09.22)
HA MEPE)XXY TPOMAACbKOIO MOHITOPUHTY AKOCTI NOBITPA

THE IMPACT OF ROCKET ATTACK THE KHARKIV CITY (UKRAINE, 11.09.22)
ON THE CITIZEN AIR QUALITY MONITORING NETWORK

Bunyck niarotosseHo yuacHMKamu 1a ekcneptamu o «/joskona»
The issue was prepared by participants and experts of the NGO "Dovkola"
Makcum COPOKA (Ph.D.), FOnis BAUTFOK (M.Sc.)

KOHTaKT\ ans AOBIAOK Ta AOAATKOBUX 3aNMUTaHb

Contacts for information and additional questions

+38 093 7250 64 58

dovkola.org.ua@gmail.com 02022 Conora aromm
www.fb.com/dovkola.org.ua © 20220 «JlosKona»

ro «J0BKOJ1A» www.fb.com/dovkola.org.ua
MowmploeTbea Ha ymoBax iLleHaii Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0). Lia nitiensis 103B0AS€E iHIWINM 3MIHIOBATYW, AaNTyBaTH Ta CTBOPIOBATY Balli NOXiHI HEKOMEPLIAHI TBOPU 33 YMOBM NOLIMPEHHS NOXIAHMX TBOPIB HA @@
iIeHTUYHIX YMOBAX Ta MOBHOT0 30epexeHHs aTpubyLii Ta nocunanHs Ha nepiiomkepeno - M0 «/loBkofa» Ta YkpaiHCbka Mepexa rpomMaacbkoro MoHiTopunry Eco City FO «®pi ApayiHo»




