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A brief history of UHMI collaboration in PEEX
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PEEX-related projects:

O
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Enviro-HIRLAM research training on online
integrated modelling (at UHEL-INAR)

summer school ‘Formation and Growth of
Atmospheric Aerosols’, as a part of ENVRIplus
project (Hyytidla Forestry Field Station)

PEEX-reI;ed activities: .

Enviro-PEEX on ECMWEF (2018-2020)
HPC-Europa3 (2020-2022)

* seminars; * tutoring at * PEEX-MP-Europa3 (2020-2022)
* ftraining courses;  training courses; « PEEX-MP Research & Developments (2024 - ...
* conferences; and others and others

Savenets, M., et al. (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
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:Hh Pertormance Computing Two grants
H PC on integrated
modeling:

pollution atmospheric * influence of land

transport as result of cover changes on

regional weather

¥

Enviro-HIRLAM model use in

Horizon-Europe CERTAINTY
project (2024-2027)

) «CERTAINTY

CLOUD-AEROSOL INTERACTIONS .
& THEIR IMPACTS IN THE EARTH SYSTEM Y

accidental wildfires
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April 2020 wildfires in the Chornobyl Exclusion Zone (CEZ)

CO column number density and the direction of smoke emission
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Savenets M., Osadchyi V., Oreshchenko A., Pysarenko L. Air Quality Changes in
Ukraine during the April 2020 Wildfire Event. Geographica Pannonica. 2020.
\ol.24. 1s.4. P.271-284. https://doi.org/10.5937/gp24-27436
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Data and Methodology

Model: Environment — Hlgh-Resolution Limited Area Model (Enviro-HIRLAM) modeling system that is fully online-integrated
(numerical weather prediction (NWP) and atmospheric chemical transport (ACT) modeling system) (Baklanov et al., 2017).
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Studied area and model domains with names of selected synoptic

stations and areas of interest.

Spatial resolution: 15 km spatial resolution with the following
downscaling to 5 and 2 km resolution.

Domain size: 2-km domain (310x310 grid points) covered wildfires,
CEZ, and the Kyiv metropolitan area; 5-km domain (310x310 grid
points) covered Ukrainian territory; 15-km domain (190x240 grid
points) covered Europe with the possibility to consider prevailing
western and north-western atmospheric transport

Temporal resolution: 240 s for 15-km resolution, 120 s for 5-km,
and 60 s for 2-km.

Model output: 3-hour step

Vertical structure: 40 model levels.

Running modes: reference (REF) run (without any aerosol effects
included), direct (DAE), indirect (IDAE) and combined (COMB)
aerosol effects included.
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Modeled weather conditions without aerosol effects

6-h accumulated

10-m wind speed & direction total cloud cover total precipitation

An example of Enviro-HIRLAM
simulations over area of interest
for the wind (at 10m) speed and
direction (a,d,g), total cloud
cover fraction (b,e,h) and
accumulated 6-hour total
precipitation (c,f,i) which
observed during atmospheric
stationary front conditions on 14
April 2023 at 18 UTC (for REF
run at 15 (a,b,c), 5 (d,e,f) , and 2
(g,h,i) km horizontal
resolutions)
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Direct and indirect aerosol effects on the atmosphere
2-m air temperature
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Direct and indirect aerosol effects on the atmosphere
2 -m relatlve humidity
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Direct and indirect aerosol effects on the atmosphere
total cloud cover
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Direct and indirect aerosol effects on the atmosphere
total precipitation
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Direct and indirect aerosol effects on the atmosphere
10-m wind speed
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Difference between the Enviro-HIRLAM modified (with aerosol
effects) and reference (control) runs for direct (DAE) (a,d,9),
indirect (IDAE) (b,c,h) and combined (COMB) (c,f,i) aerosol

effects included on 10-m wind speed on 10 April 2020 at 12 UTC
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effects included on 10-m wind speed on 14 April 2020 at 18 UTC
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Conclusions

The April 2020 wildfire episode in Ukraine appeared as a joint consequence of anthropogenic (seasonal open
burning) and natural (weather conditions) factors. Although there were observed not so high air temperatures,
rather dry conditions influenced the severity of wildfires that determined aerosol composition over the region. In
the CEZ, BC and OC (mostly their accumulation mode) accounted for 80% of all aerosol components in the
lowest atmospheric layer, being the primary reason for the observed direct and indirect aerosol effects. In the
layer 2-4 km above the surface, the largest variability of BC and OC characteristics were observed. It was the
layer where the Aitken mode exceeded accumulation mode at nighttime hours, followed by the rapid changes in
BC and OC content and size distribution in the morning.

The elevated content of carbonaceous aerosols resulted in colder and drier air conditions. At finer resolution
model runs, the local features showed more influence, and in particular, the 2-m air temperature difference
decreased by -3°C and the 2-m relative humidity dropped by 20%. The most intensive and variable differences
(with opposite effects) were observed during the atmospheric frontal passages. Aerosol effects caused, in general,
changes of both signs in total cloud cover and accumulated precipitation. At edges of the atmospheric fronts the
areas with precipitation had increased, even though there were no significant changes in cloudiness. Some
changes in cloudiness and precipitation corresponded to the areas where differences (caused by DAE and IDAE
effects) in wind speeds (were up to +4 m/s, which mostly indicated spatial shifts of cloudiness and precipitation
patterns in response to aerosol effects. ”
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