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At initialisation, the physiographic data are pre-
processed. In each grid cell of the modeling domains 
the elevation is calculated as mean, and land cover 

classes are transformed in accordance to the ISBA land 

surface scheme requirements. The climate generation 
procedure for the model uses a set of different data 
sources, including GTOPO30, GLCC, ECOCLIMAP, and 
CORINE (where it is available for European countries). 
 

DOMAIN-NAME K15 K05 K02

RESOLUTION (deg) 0.15 0.05 0.02

RESOLUTION (km) 15 5 2

# boundary points 10 10 10

NLON (grid-points) 310 442 460

NLAT (grid-points) 188 340 340

SOUTH -27.527 -21.527 -15.357

WEST -31.325 -16.025 -7.025

NORTH 0.523 -4.577 -8.577

EAST 15.025 6.025 2.155

POLAT -10.0 -10.0 -10.0

POLON 40.0 40.0 40.0

Time step (sec) 240 120 60

# vertical levels 40 40 40
 

 

Table 1. Summary of the basic parameters for the selected model 

domains. 
 

The NWP-components include the digital filtering 

initialization, semi-Lagrangian advection scheme, and a 

set of physical parameterizations such as the Savijaervi 
radiation, STRACO condensation, CBR turbulence and 
ISBA schemes, etc (see more in Baklanov et al., 2017). 
The Enviro-components include modules for aerosol 
microphysics M7, gas-phase chemistry CBMZ, 

urbanization, emissions, nucleation, coagulation, 
condensation, deposition, etc. (see more in Uden et al., 
2012). The emissions are also pre-processed and 
include anthropogenic, biogenic, and natural. 
Although the Enviro-HIRLAM model can be setup 
(signing of the code transfer and use agreement is 
required) and run at personal LUNIX/UNIX-oriented  

environment computer, for this study, the model runs 
are realised at the Sisu supercomputer (for each model 
setup 256 procs, with 16 nodes and 16 tasks per node 

are allocated). Sisu is the part of the CSC (IT Center 
for Science Computing; https://research.csc.fi/home) 
infrastructure, and it is the most powerful 
supercomputer in Finland. Sisu's Cray XC40 system 

architecture is designed for massively parallel 
applications (& include Xeon E5-2690v3 12C 2.6GHz, 
with 40608 cores and peak performance 1.7 PFlop/s; 
according to https://www.top500.org).  
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Enviro-HIRLAM Downscaling Setup towards 

Fine Scale Modelling 
 

  
 

 
To demonstrate the seamless/ on-line integrated 
meteorology-chemistry-aerosols modelling system 
Enviro-HIRLAM (Environment – HIgh Resolution Limited 
Area Model), the downscaling chain (with 3 enclosed 
domains) was setup to perform fine-resolution 
simulations over territories of the Kola Peninsula and 

northern Finland and Norway in focus. The selected 
domains (with geographical boundaries) are shown in 
Figure 1. The basic parameters (horizontal resolution, 
number of grid-points along the latitude and longitude, 
number of passive boundary points, S-W-N-E boundaries 
of the domain in the rotated system of coordinates with 
positioning of the pole, time step, and number of vertical 

levels) for these model domains are given in Table 1. The 
ECWMF boundary conditions (BCs) are used to drive the 
Enviro-HIRLAM-K15 model runs. Then, meteorological 
and atmospheric composition output generated by the 
outer models (i.e. –K15 and –K05) is used as BCs for the 
inner models (i.e. –K05 and –K02, respectively) 
simulations.  

 

 

 

Figure 1. Geographical boundaries of model domains for the Enviro-

HIRLAM subsequent downscaling at regional (K15) – subregional (K05) – 

urban (K02) scales. 
 

Note that the Enviro-HIRLAM model is developed as a 
fully online integrated numerical weather prediction 
(NWP) and atmospheric chemical transport (ACT) model 
for research and forecasting of joint meteorological, 
chemical (and biological weather in case of pollen) at 
multi-scales (Baklanov et al., 2017). And the selected 

online/ seamless and downscaling approaches are jointly 
able to handle and study major existing processes and 
interactions at multi-scales (i.e. regional-subregional-
urban) which are difficult to investigate using the off-line 
modelling approach. 
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