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Figure 1. An example of the Enviro-HIRLAM model output  

(runs in a downscaling chain with horizontal resolutions of 15, 5, and 2 

km: top-middle-bottom plate) for the air temperature at 2 m (left) and 
wind speed at 10 m (right) zoomed over the Kola Peninsula area. 

 

For example, sulfates, nitrates, organic carbon will 
scatter solar radiation that will lead to cooling of the 
atmosphere. Black carbon will absorb heat that will 
lead to warming of the atmosphere. The IDAE is impact 

of aerosols on cloud formation and microphysics. 

Firstly, due to aerosols, it is increase of cloud droplet 
concentration and decrease in droplet size. Droplet size 
change will lead to increase in cloud albedo. Secondly, 
due to aerosols, it is decrease in cloud droplet size will 
influence precipitation formation/ removal. 
The observed meteorological conditions in winter period 

also favour unfavourable pollution/ air quality situation 
as more pollution can be accumulated near the sources 
of emissions. The simulated concentrations of 
pollutants include contributions from background levels 
on the Northern hemispheric scale, long-range 
transport from remote regions, and local sources of 
pollution. Similar to meteorological patterns, the 

atmospheric composition patterns at higher resolution 
have more detailed structure (following more detailed 

meteorology with a better resolved small-scale 
features). An example of the Enviro-HIRLAM model 
output for black carbon and ozone concentrations at 
the 1st model level (32 m) zoomed over the Northern 

Fennoscandia and Kola Peninsula is shown in Fig. 2. 
In the TRAKT project, capabilities of the multi-scale 
(from regional-subregional- to urban) modelling 
approach employing Enviro-HIRLAM seamless/ online 
integrated meteorology-chemistry-aerosols modelling 
system was demonstrated. This model is used as 
integral part of the PEEX-Modelling-Platform, and 

multi-scale and -processes modelling approach at 
INAR. 
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The Enviro-HIRLAM downscaling of meteorological and 
atmospheric composition patterns over several 

geographical areas in focus was performed in Mahura et 

al. (TP2018). As winter period is in focus, the local 
meteorological situation is mostly dominated by a low 
wind conditions, and especially in central areas of the 
Kola Peninsula, compared to northern seashore and the 
Barents Sea (as seen in Fig. 1-right for wind speed). At 

high resolution, a more detailed complex structure of 
both temperature and wind fields became well 
pronounced, as small-scale features are better resolved 
at finer modelling scales (Fig. 1-bottom). Moreover, the 
populated urban territories (depending on a size/ area, or 
a number of grid-cells) are more visible at finer scales as 
well. An example of the model output for the air 

temperature at 2 m and wind speed at 10 m zoomed 
over the Northern Fennoscandia and Kola Peninsula is 
shown in Fig. 1.  
Although winter period is limited in solar radiation due to 

polar night period, for clarity of simulation experiment, 
the model runs was performed taking into account both 
the direct (DAE) and indirect (IDEA) aerosol effects. The 

DAE is impact of aerosols on radiation due to existing 
absorbing and scattering properties of aerosols.  

 
Figure 2. An example of the Enviro-HIRLAM model output  

(runs in a downscaling chain with horizontal resolutions of 15, 5, and 2 

km: top-middle-bottom plate) for the black carbon (BC) and ozone (O3) 

concentration (right) zoomed over the Kola Peninsula area. 
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