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Image Source: https://science.nasa.gov/science-research/earth-science/climate-science/aerosols-small-particles-with-big-
climate-effects/

Image Source: https://user.eumetsat.int/resources/case-studies/more-sunshine-in-europe-due-to-cleaner-air

Aerosol emissions from different sources can contribute to

the modification of meteorological processes through direct

and indirect aerosol effects, thereby impacting weather at

regional and local scales. Considering the role of aerosol

effects in complex atmospheric feedbacks and the need for

seamless modeling approaches for such research, the

Ukrainian Hydrometeorological Institute (UHMI) established

research and modeling activities within the framework of the

Pan-Eurasian EXperiment (PEEX) in close collaboration with

the University of Helsinki (UHEL), using the Environment–

HIgh Resolution Limited Area Model (Enviro-HIRLAM)

Image source: https://weather.metoffice.gov.uk/learn-about/weather/how-weather-works/synoptic-weather-chart
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The Influence of Land cover changes On Atmospheric 

Boundary Layer and Regional Climate Characteristics. 

ENVRIplus project for Multi-domain Access to RI platforms 

(H2020-INFRAIA-2014-2015, grant no.: 654182, 2018)

2018



2018–2020

Enviro-PEEX on ECMWF HPC project 

Pan-Eurasian Experiment (PEEX) Modelling Platform 

research and development for online coupled integrated 

meteorology-chemistry-aerosols feedbacks and interactions in 

weather, climate and atmospheric composition multi-scale 

modelling



Savenets, M., Pysarenko, L., Krakovska, S., Mahura, A., & Petäjä, T. (2022). Enviro-HIRLAM
model estimates of elevated black carbon pollution over Ukraine resulted from forest fires,
Atmos. Chem. Phys., 22, 15777–15791, https://doi.org/10.5194/acp-22-15777-2022

Studying the role of black carbon from wildfires emissions during the heat-wave episode 

by Savenets et al. (2022), https://doi.org/10.5194/acp-22-15777-2022

https://doi.org/10.5194/acp-22-15777-2022
https://doi.org/10.5194/acp-22-15777-2022


In areas with high BC content represented by the accumulation and coarse modes, downwelling long-wave radiation
with direct aerosol effects was higher by 20–25 W m−2 during the midday hours. The 2 m air temperature was 1–4 ∘C
higher in these regions, with coarse mode BC exceeding 20–30 ppb.

Under specific conditions, BC can enhance 
unfavorable near-surface temperature regime

Studying the role of black carbon from wildfires emissions during the heat-wave episode 

by Savenets et al. (2022), https://doi.org/10.5194/acp-22-15777-2022 by Savenets et al. (2022), https://doi.org/10.5194/acp-22-15777-2022

https://doi.org/10.5194/acp-22-15777-2022
https://doi.org/10.5194/acp-22-15777-2022


High Performance Computing Europa-3 (HPC-Europa3) 

Transnational Access programme (INFRAIA-2016-1-730897)

1) Integrated modelling for assessment of potential pollution regional 

atmospheric transport as result of accidental wildfires

2) Integrated modelling and analysis of influence of land cover 

changes on regional weather conditions/patterns

2020–2022 



2021–2023

Enviro-PEEX(Plus) on ECMWF

Research and development for integrated meteorology –

atmospheric composition multi-scales and – processes 

modelling for the Pan-Eurasian Experiment (PEEX) domain 

for weather, air quality and climate applications



Savenets, M., Pysarenko, L., Nadtochii, L., & Osadchyi, V. 

(2026). Role of Natural Disasters and Anthropogenic 

Upheavals in Complex Atmosphere-Chemistry Interactions 

and Feedbacks. In: Zagorodny, A., Bogdanov, V., 

Zaporozhets, A., Ermolieva, T. (eds) Nexus of 

Sustainability. Studies in Systems, Decision and Control,

627. Springer, Cham. https://doi.org/10.1007/978-3-032-

03616-2_22

Savenets, M., Rybchynska, V., Mahura, A., Nuterman, R.,

Baklanov, A., Kulmala, M., & Petäjä, T. (2024). Seamless

Modeling of Direct and Indirect Aerosol Effects during

April 2020 Wildfire Episode in Ukraine. Atmosphere, 15,

550. https://doi.org/10.3390/atmos15050550

Savenets, M., Mahura, A., Nuterman, R., Kulmala, M.,

& Petäjä, T. (2026). Diverse aerosol effects revealed

during wildfire and dust storm events in Ukraine in

April 2020. Atmospheric Pollution Research, 102906.

https://doi.org/10.1016/j.apr.2026.102906

https://doi.org/10.1007/978-3-032-03616-2_22
https://doi.org/10.3390/atmos15050550
https://doi.org/10.1016/j.apr.2026.102906


Studying impact of biomass burning aerosols

by Savenets et al. (2024), https://doi.org/10.3390/atmos15050550 by Savenets et al. (2024), https://doi.org/10.3390/atmos15050550

April 2020 wildfire case in the Chornobyl Exclusion Zone
Black carbon (BC) and organic carbon (OC) comprised 70–80% of all aerosol mass in the region, represented in 

two layers of higher concentrations: one near the surface and the other 3–4 km above the surface.

https://doi.org/10.3390/atmos15050550
https://doi.org/10.3390/atmos15050550


Studying impact of biomass burning aerosols

The inclusion of aerosol effects into the modeling framework led to colder (up to −3 °C) and drier (relative humidity 
drop up to −20%) conditions near the surface. We also observed localized changes in cloudiness, precipitation (mainly 

redistribution), and wind speed (up to ±4 m/s), particularly during the movement of atmospheric cold fronts.

Under specific conditions, biomass burning aerosols can 
enhance unfavorable moisture regime at a local scale

2 m relative humidity on 14 April 2020 at 18 UTC2 m air temperature on 10 April 2020 at 12 UTC

by Savenets et al. (2024), https://doi.org/10.3390/atmos15050550 by Savenets et al. (2024), https://doi.org/10.3390/atmos15050550

https://doi.org/10.3390/atmos15050550
https://doi.org/10.3390/atmos15050550


• Aerosol effects are dependent on certain synoptic conditions.
• Most aerosol effects on meteorology are localized.
• Biomass burning aerosols caused local warming and drying behind the warm front.
• The diverse aerosol effects detected during the cold front passages

Studying impact of biomass burning and dust aerosols under various synoptic patterns

by Savenets et al. (2026), https://doi.org/10.1016/j.apr.2026.102906

https://doi.org/10.1016/j.apr.2026.102906


Studying impact of biomass burning and dust aerosols under various synoptic patterns

by Savenets et al. (2026), https://doi.org/10.1016/j.apr.2026.102906

Dust storm, 16 April 2020

https://doi.org/10.1016/j.apr.2026.102906


2024–2027

Cloud-aERosol inTeractions & their impActs IN The earth 

sYstem (CERTAINTY)

№101137680, HORIZON Research and Innovation Actions 

(Horizon Europe)



2024–2026

PEEX-MP-at-CSC

1) ACM–EWAI: “Effects of Aerosol-Cloud-Meteorology interactions on 

Extreme Weather events under Anthropogenic Impact”

2) ACM–LCC: “Influence of Aerosol-Cloud-Meteorology interactions on 

extreme weather events under Land use/ land Cover Changes”



2025–2027

Enviro-PEEX(Next) on ECMWF

Research and development for seamless modelling of 

meteorology – atmospheric composition on multi-scales for 

the Pan-Eurasian EXperiment (PEEX) domain for weather, air 

quality and climate applications 



“AMITRA – Aerosol-Meteorology Interactions during 

TRAnsboundary pollution cases”.

IRISCC Fast-Track Call for Access. 
Supported by the European Commission under the Horizon 2020 – Research and Innovation Framework 

Programme, H2020-INFRAIA-2020-1, Grant Agreement number: 101008004

2026



Studying complex aerosol-meteorology interactions

Difference fields between IDAE and REF (IDAE minus REF)
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