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ANALYSIS OF OBSERVATIONAL DATA



BJIACHA ABTOMATU3OBAHA CUCTEMA MOHITOPUHIY AKOCTI ATMOC®EPHOIO NOBITPA 3A AAHUMM SENTINEL-5P
CUSTOM AUTOMATED AIR QUALITY MONITORING SYSTEM BASED ON THE SENTINEL-5P DATA
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NPUK/JIAAM 13 LWOAEHHOIO BUKOPUCTAHHA PO3POBNIEHOT CUCTEMU
EXAMPLES OF DAILY USE OF THE DEVELOPED SYSTEM’S DATA
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NPUKNALM I3 LLOAEHHOTO BUKOPUCTAHHA PO3POBJ/IEHOI CUCTEMW. 3ABPYAHEHHA Y IIOTOMY 2025 POKY
EXAMPLES OF DAILY USE OF THE DEVELOPED SYSTEM'’S DATA. HIGH POLLUTION LEVELS IN FEBRUARY 2025
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NPUKNALM I3 LLOAEHHOTO BUKOPUCTAHHA PO3POBJ/IEHOI CUCTEMW. 3ABPYAHEHHA Y IIOTOMY 2025 POKY
EXAMPLES OF DAILY USE OF THE DEVELOPED SYSTEM'’S DATA. HIGH POLLUTION LEVELS IN FEBRUARY 2025

Air temperature vertical distribution during February 2025 (Kyiv)
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NPUKNALM I3 LLOAEHHOTO BUKOPUCTAHHA PO3POBJ/IEHOI CUCTEMW. 3ABPYAHEHHA Y IIOTOMY 2025 POKY
EXAMPLES OF DAILY USE OF THE DEVELOPED SYSTEM'’S DATA. HIGH POLLUTION LEVELS IN FEBRUARY 2025

Wind speed vertical distribution during February 2025 (Kyiv)
BepTukanbHui po3noain WBNAKOCTI BITPY Y NtoTomy 2025 poky (M. Kuis)
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NMPUKNAAM 13 LLLOAEHHOIO BUKOPUCTAHHA PO3POBJIEHOI CUCTEMM.
AOAATKOBE MOACHEHHA A0 HENPABUIbHOT IHTEPMPETALLIT B 3MI BUNMAAKY MOMXEX BEPECHA 2024 POKY
EXAMPLES OF DAILY USE OF THE DEVELOPED SYSTEM'’S DATA.
ADDITIONAL CLARIFICATION REGARDING THE MISINTERPRETATION IN THE MEDIA OF THE SEPTEMBER 2024 FIRE INCIDENT
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Case of high pollution
levels in Kyiv on
September 20-21, 2024.
Thermal anomalies at fire
locations and  smoke

dispersion.
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NMPUKNAAM 13 LLLOAEHHOIO BUKOPUCTAHHA PO3POBJIEHOI CUCTEMM.
AOAATKOBE MOACHEHHA A0 HENPABUIbHOT IHTEPMPETALLIT B 3MI BUNMAAKY MOMXEX BEPECHA 2024 POKY
EXAMPLES OF DAILY USE OF THE DEVELOPED SYSTEM'’S DATA.
ADDITIONAL CLARIFICATION REGARDING THE MISINTERPRETATION IN THE MEDIA OF THE SEPTEMBER 2024 FIRE INCIDENT
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The spatial distribution of total
NO, content over Kyiv, obtained
from the operational data of the
system, revealed another
contributing factor.
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NPUKIAZM 13 LWOAEHHOIO BUKOPUCTAHHA PO3POBNIEHOT CUCTEMM.

AOAATKOBE MOACHEHHA A0 HENPABUIbHOT IHTEPMPETALLIT B 3MI BUNMAAKY MOMXEX BEPECHA 2024 POKY

EXAMPLES OF DAILY USE OF THE DEVELOPED SYSTEM'’S DATA.
ADDITIONAL CLARIFICATION REGARDING THE MISINTERPRETATION IN THE MEDIA OF THE SEPTEMBER 2024 FIRE INCIDENT

Sx Burnsnas npocrtoposuit po3noain NO, Ha perioHanbHOMY MacITadl HaJl TEPUTOPIEI0 YKpaiHU
How did the spatial distribution of NO, look like on a regional scale over the territory of Ukraine?

3aranbHuin BMicT NO2 B atMocepi (NO2 column number density) ctaHoMm Ha 20-09-2024

3aransHui BMict NO2 B atmocdepi (NO2 column number density) ctaHoMm Ha 21-09-2024
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NPUKIAZM 13 LWOAEHHOIO BUKOPUCTAHHA PO3POBNIEHOT CUCTEMM.
TPAHCKOPAOHHE 3AEPYAHEHHS BIZ KAHALCbKUX ICOBUX MOXEK B 2025 POLI|
EXAMPLES OF DAILY USE OF THE DEVELOPED SYSTEM'’S DATA.
TRANSBOUNDARY POLLUTION FROM CANADIAN FOREST FIRES IN 2025
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HACTYMHI KPOKU NO YAOCKOHANEHHIKO MOHITOPUHTIY AKOCTI NOBITPA 3A CYNYTHUKOBUMU AAHUMU
NEXT STEPS FOR IMPROVING AIR QUALITY MONITORING IN UKRAINE USING SATELLITE DATA

BrnpoBa/yKeHHS HAYKACTUHIY B YKpaiHl B HANPSIMKY SIKOCTI aTMOC(EPHOTO TMOBITPS 13 BUKOPUCTAHHSIM JTAHUX HOBOIO
cymytHuka Sentinel-4 (zamymenwnii 1 umas 2025 p.).

Implementation of nowcasting in Ukraine for air quality using data from the new Sentinel-4 satellite (launched on July
1, 2025).

Part of the EUMETSAT MTG Core Ground Segment

Revisit time: 1 hour

Horizontal resolution: 8 km

Bands: UV (305-400 nm), VIS (400-500 nm) and NIR (750-775 nm)
Level-2 products: O, total column, tropospheric sub-column, NO, total
column, tropospheric sub-column; SO, total column; HCHO total
column; CHOCHO total column; aerosol parameters; and other

SENTINEL-4 G hical .
Coverage Area (GCA) Reference B VkpI'MI posmoyato HamucaHHS  CKpHUIITIB  Ta
Area (RA) and = Observation IIPOrpaMHUX MOMYJiB JUTS aBTOMATU30BaHOI'O
Zenith Angle (OZA). (Credit: ESA) .

Source: OIepaTUBHOIO 00poOIeHHs nanux Sentinel-4.

https://sentinels. icus.eu/ . .

Wb/ continel missions/Sentinel The development of scripts and programming modules
afsatellite- | has begun at UHMI for the automated operational
description/geographical- > i

coverage processing of Sentinel-4 data.
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AHANI3 AAHUX HASEMHUX CNOCTEPEXEHb
ANALYSIS OF GROUND-LEVEL OBSERVATIONAL DATA
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OLIHIOBAHHA HACNIAKIB BOEHHUX A1 3A AAHUMW HASEMHUX TA
CYNYTHUKOBUX CINOCTEPEXEHDb

THE ASSESSMENT OF THE WAR CONSEQUENCES BASED ON THE REMOTE
SENSING AND GROUND-LEVEL OBSERVATIONS



OLIHIOBAHHA HAC/NIAKIB BOEHHUX AIA 3A AAHUMMW CYNYTHUKA SENTINEL-5P
THE ASSESSMENT OF THE WAR CONSEQUENCES BASED ON THE SENTINEL-5P DATA
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OLIHIOBAHHA HAC/NIAKIB BOEHHUX AIA 3A AAHUMMW CYNYTHUKA SENTINEL-5P
THE ASSESSMENT OF THE WAR CONSEQUENCES BASED ON THE SENTINEL-5P DATA

3MiHM CBITNIONOMITMHANIBHOIO aePO30/1bHOTO IHAEKCY
Absorbing aerosol index (AAl) changes

MpuWKAaL 3MiHM LWiNbHOCTI pO3noAiny MMOBIpHOCTEN
3HayeHb 3ab6pyAHIOYMX PEYOBUH
The example of changes in density probability functions for pollutants

Kuig, NO,
——2019-2021 —2022-2024

Mapiynonb, NO,
—2019-2021 —2022-2024

In plots, mean and

040 040 1 standard deviation
0% § 0% were chosen for
0.30 A $ 030
0.25 E 025 - certain period!!!
0.20 =020 4
0.15 & 015 4
3
0.10 s 010 A M
n change:
0.05 3 0.05 A ean change
0.00 : / . : ; . 000 . : : . ; - -11% Kyiv
3 2 -1 0 1 2 3 2 -1 0 1 2 3 .
BigxuneHHs Big cepeaHboro, ¢ BifixnneHHA Big cepeaHboro, o ‘17% MarlUpOI
Hutomup, CO Kpuewii Pir, CO
—2019-2021 —2022-2024 ——2019-2021 ——2022-2024
0.12 0.12
0.10 £ o0
i
0.08 5 008
0.06 % 0.06
5
0.04 T 004
z Mean change:
0.02 = 0.02 0
0.00 4 . ; . . , ' 0.00 + g . . : . : -3% Zhytomyr
3 2 -1 0 1 2 3 -2 -1 0 1 2 3 _Eo, i Ri
BiaXUneHHs Big, cepeHboro, o BiaxuneHHA Big cEPeAHLOro, G SA) KryVy| ng
Neeig, SO, Tpuninbceka TEC, SO,
—2019-2021 —2022-2024 —2019-2021 —2022-2024
045 - 045
0.40 = 040
G
035 2 035
o
030 4 2 0.30
025 A 2 025
0.20 £ 020
0.15 + T 015
0.10 4 = 0.10 .
=) .
o o Mean change
0.00 - - - - T ) 0.00 ‘ : - - .  +16% Lviv
3 2 -1 0 1 2 3 -2 -1 0 1 2 3

Biaxunenwa sig cepegHboro, 6

BigxuneHws Bifg cepeaHboro, o

-55% Trypillia TPP

100
80
60
40
20
0
-20
-40
-60
-80
4 [oBrota, °cx.4. -100
22 A 26 28 30 32 M 36 38 40
Kuis, AAI Mapiynonb, AAI
—2019-2021 —2022-2024 —2019-2021 —2022-2024
012 0.12
£ o010 £ 010
5 0.08 S 00
: g Mean change:
= 006 = 006
2 = 0, .
3 004 3 004 +54% KylV
5 5 .
3 o002 3 o0z +63% Marlupol
0.00 4 : : : - . ; 000 + ; : ; . - ‘
3 2 1 0 1 2 3 3 2 1 0 1 2 3

BiZXWNEHHA Bif CepeaHbOro, G BiaxwnenHs sig cepegHboro, 6

Mig vac aHanisy aepo3o/to (TBEpPAMX YACTOK) NOTPiOHO BpaxoByBaTH
$aKTOp 3pOCTaHHSA TPAHCKOPAOHHOIO NepPeHeCeHHA

The increase in transboundary transportation must be considered
during aerosol particles analyses
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OLIHIOBAHHA HAC/NIAKIB BOEHHUX AIX 3A AAHUMMU CYNMYTHUKA SENTINEL-5P. KOPOTKOTPUBAI 3MIHU
THE ASSESSMENT OF THE WAR CONSEQUENCES BASED ON THE SENTINEL-5P DATA. SHORT-TERM CHANGES
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BUABJEHI HACNIAKW YOAPIB PAKETAMWU TA APOHAMM MO MICTAX YKPAIHU 3A LAHUMW HASEMHUX CNOCTEPEXXEHb
THE DETECTED CONSEQUENCES OF MISSILES AND DRONES ATTACKS IN UKRAINIAN CITIES BASED ON THE GROUND-LEVEL DATA

ANropuTtm BCTAHOBJIEHHA GAKTY MiATBEPAKEHHA HACNIAKIB
Algorithm for establishing the confirmation of consequences

OdiuiiHo niaTBEepAKeHi vYac HaaBHiCTb Ha3eMHUX
Ta Micue yaapy/ time and cnoctepexeHsb/ availability of
place are officially confirmed observational data

< <

AHaniz MeTeoponoriYHUX AaHMX AN BpaXyBaHHA aTmocdepHOoro
nepeHeceHHA/ meteorological data processing for considering air
masses transportation

<

Micue yaapy, Yac BUKMAIB, CTPOK CNOCTEPEXKEHb, HANPAMOK
nepeHeceHHA NOBUHHI NOBHICTIO y3rog KyBaTtuca/ targeted place,
time of emissions, observational time and agreement with air masses
transportation must be fully linked

<

dnyKTyaLia KOHUEHTpaLii 3abp. pe4OBMHU HE Y3roarKyeTbea 3i
3BUYHMMM BapiaLiamu / the fluctuation of pollutant’s concentration
did not reflect usual variations

<

BpaxyBaHHA iHLWKUX AKepen BUKUAIB, BKAOYAOUN MOXKENXKI B
ekocuctemax / consideration of other emission sources, incl. wildfires
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BUABJEHI HACNIAKW YOAPIB PAKETAMWU TA APOHAMM MO MICTAX YKPAIHU 3A LAHUMW HASEMHUX CNOCTEPEXXEHb
THE DETECTED CONSEQUENCES OF MISSILES AND DRONES ATTACKS IN UKRAINIAN CITIES BASED ON THE GROUND-LEVEL DATA
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Confirmed cases of air pollution increase The average pollutants’ increase (in %) after missiles & drones

after missiles & drones attacks attacks for confirmed pollution elevation at monitoring sites

(in general, only 255 cases for 2022-2024) (red — all cases, grey — oil depots, green — energy objects)
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OLIHIOBAHHA HAC/NIAKIB BOEHHUX 41X 3A AAHUMUW HASEMHUX CNOCTEPEXKEHb
THE ASSESSMENT OF THE WAR CONSEQUENCES BASED ON THE GROUND-LEVEL DATA
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PaH»KoBaHi 33 BEIMYMHO 3MiHU cepeiHiX 6araTopiyHNX KoOHLUEeHTpaLin (y mr/m3) 3abpyaHioroumMx pedoBUH Ha NOCTax crnocTepexkeHb 3a nepiog 2022-2024 pp. BigHocHo 2019-2021 pp.
Ranked by the magnitude of change in average long-term concentrations (in mg/m?3) of pollutants at monitoring stations for the period 2022-2024 relative to the period 2019-2021.

3arajbHi 3MIHU SIKOCT1 TIOBITPSl Y MICTaX HOCATH JOKaJIbHUM XapakTep. Cepell T0CIPKEHUX HACTIAKIB MOKHA BUOKPEMUTH
HaliHTEHCUBHIIIIE 3pOCTAHHS PIBHIB MPU3eMHOI0 3a0pyaHeHHs Y XepcoHi, CioB’sHChKY Ta KponuBHUILIBKOMY; Ta 0COOIMBO

3Hauyl1e 3MeHIeHHs y Kam’suebkomy, Kpemenuysi ta Kpusomy Pos3i.

Overall changes in air quality in cities have local features. Among the observed effects, the most significant increases in
ground-level pollution were recorded in Kherson, Sloviansk, and Kropyvnytskyi, while particularly notable decreases were

observed in Kamianske, Kremenchuk, and Kryvyi Rih.

© HJIP Ne8/24 «P0o3po6ieHHs TPOTrpaMHO-MOJIETIOI0YHX 3ac06iB OIiHIOBAHHS CTaHy 3a6pyTHEHHS aTMOC(hepHOTO OBITPs Hal TepuTOpicio Ykpaimm» (2024-2026 pp., PK 0124U000391)



\

S8

*M'

—
‘;b

_ .“"'"“77?"7\% 1Y,

OCYLUEHHA KAXOBCbKOIo BOAOCXOBULLA TA AOAATKOBA EMICIA NUNY
DRAINING OF THE KAKHOVKA RESERVOIR AND ADDITIONAL DUST EMISSIONS
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YACEZIbHE MOAENOBAHHA TA NPOTHO3YBAHHA

NUMERICAL MODELING AND PREDICTION
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The spatial distribution of the BC for the Aitken (a,d,g), accumulation (b,e,h) and coarse (c,f,i) modes in

MOZAENOBAHHA HACNIAKIB MOWKMPEHHA CAXI BIA4 NICOBUX MOMEXK 2010 POKY
MODELING THE IMPACTS OF BLACK CARBON DISPERSION FROM THE 2010 FOREST FIRES
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MODELING THE IMPACTS OF APRIL 2020 FOREST FIRES
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YCI HAAABHI BIAKPUTI NPOrHOCTUYHI AAHI HE PEIEBAHTHI ANA TEPUTOPIT YKPATHU 3 2022 POKY!!!
ALL AVAILABLE OPEN FORECAST DATA IS NOT RELEVANT FOR UKRAINE SINCE 2022!!!

CAMS2_40 Daily forecasts and analysis production

External forcing data

ECMWF

Indwdual models

SChe CAMS 81 Qo Oy Oy R O =
&m CHMEIREI | SLAT EURAD.|" : &SEUROS EMEP
ECMWF a”" - - :
"ola R O 11|
it coni EEA NRT Service ! e _gm _GEM-AQ____ MOCAGE ‘
ECMWF CAMS 22 00 l I’ ﬁo f!
-—w : - i | 3
m as'";" “  MINN | MONARCH |
Near Real Time "NRT" l // \/\ Production ‘\ \ Reanalyses
{ 47’ \\\\ | 1
| @ Do I S=bLb \ NCRis)
 METEO ey E E";;‘_‘,;'::' Q !
| Fwes o TN | o |
g ENSEMBLE I i ENSEMBLE !
1 ) ' i

MFOSMICSENVIEB 22206

c

Cxema oTpHMaHHS MPOrHOCTHYHUX JIAHUX KOHIEHTpaIllii 3a0pyaHioounx peyoBuH cepBicy CAMS
(https://confluence.ecmwf.int/display/CKB/CAMS+Regional %3A+European-+air+quality+analysis+and-+forecast+data+documentation, nata
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JIist TIpOrHO3YBaHHS SIKOCTI aTMOC(EPHOrO TMOBITPS YUCEITbHUMH MOJEISIMU
noTpiOHa BJIacHA KOH(QITypallisd 3 MTOBHUM OHOBJICHHSM CITKOBUX BXIJHHMX TMOJIB 3

3BepHeHH: 03.12.2024)

2022 poky Ta okpeMa peaizallis MOACIIOBaHHS.

For forecasting air quality using numerical models, a custom configuration is
required with complete updating of gridded input fields since 2022 and a separate

model implementation.

Average for 2022-2023
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https://confluence.ecmwf.int/display/CKB/CAMS+Regional%3A+European+air+quality+analysis+and+forecast+data+documentation

POBOTA Y HANPACKY YUCENbHOIO NPOrHO3YBAHHA AKOCTI ATMOC®EPHOIO NMOBITPA B YKPAIHI
ACTIVITY TOWARDS NUMERICAL AIR QUALITY FORECASTING IN UKRAINE

CninbHO 3 YKPAiHCbKMM TigpOMETEoPONOTIYHUM LLEHTPOM PO3MnoYaTo PoHOTH NO BCTAHOBNEHHIO Ta CTBOPEHHIO B/1lacHOI KoHirypauii moaeni SILAM (System for
Integrated modelling of Atmospheric composition) gna 6e3nepepBHOro onepaTMBHOro NPOrHO3yBaHHA AKOCTi aTMOChEpPHOro NoBiTps B YKpaiHi.

Lle 6yayTb 064mncneHHA YKPAiHCbKMMK PaxiBUAMM Ha YKPATHCbKUX 064YMCAOBaNIbHUX pecypcax 3 KoHQirypauiero mogeni cTBOpPeHoi cneuianbHO ANa TepuTopii
YKpaiHn & perynapHe oHOBNEHHA A0 aKTya/IbHOro CTaHy emicii 3abpyaHolo4nx pevyoBmH Ta 3MiHY TUMIB NiACTUAbHOI NOBEPXHI.

In collaboration with the Ukrainian Hydrometeorological Center, there was started the implementation and development of a custom configuration & setup of
the SILAM model for continuous operational air quality forecasting in Ukraine. These forecasts will be produced by Ukrainian specialists using Ukrainian
computational resources, with a model configuration tailored specifically for the territory of Ukraine & regular updates to the current state of pollutant

emissions and changes in land cover types.
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SILAM model structure (source:

https://silam.fmi.fi/doc/SILAM v5 userGuide general.pdf)
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[Tpuknan Bizyami3zanii npu3eMHoi konmneHTpamii CO, orpumanoi i3 TectoBoro 3amycky moxaeii SILAM B Yepl MI aiis
€BpoIeichbKoro qoMeny. Llei qoMeH Oyze BUKOPUCTAHO SIK KpalioBI YMOBH y KOH(DIryparii Moaem ajis TepuTopii Ykpainu
Example of visualization of ground-level CO concentration obtained from a test run of the SILAM model at UHMI for the
European domain. This domain will be used as boundary conditions in the model configuration for the territory of Ukraine.
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https://silam.fmi.fi/doc/SILAM_v5_userGuide_general.pdf

AAKYIO 3A YBATIY!

THANK YOU FOR ATTENTION!!!

savenets@uhmi.org.ua
savenetsm@gmail.com



