
 

TRAKT-2018 - TRAnsferable Knowledge and Technologies for high-resolution environmental impact assessment and management 

 

1 

 

TRAKT-2018 project 

 

 

PALM will be used with periodic lateral BCs. This is a 
typical choice for the LES models to allow for the 
development of the relevant larger scale turbulent 

structures. To allow for a smooth transition of the flow 
without the creation of artificial turbulence due to 
strong steps in the terrain, such tapering between 

opposing lateral boundaries is necessary. The width of 
these tapering zones is chosen to be 1000 m. The total 
domain size used for the PALM simulations is 28800 (y) 
x 32000 (x) m2. 

 
Figure 2: Topographic map of the model domain for the PALM 
LES simulations. Artificial surfaces (mines, roads, urban 
areas) are indicated with grey shading. Water surfaces are 
indicated with blue shading. 
 

For the temperature surface BC, we chose to use 
observed surface temperatures from MODIS (Esau 
(ed.), 2018). These have a comparatively low 
resolution of 1000 m but accumulated over the entire 

case study a high data coverage. The advantage of 
using observed temperatures is that the input to the 
PALM model becomes independent of other model 
biases. Due to cloud coverage, data can however be 
missing. To compensate for these ‘holes’, we used the 
data from both the MODIS Aqua and Terra satellites 

and from all overflights over the entire case study 
(total 20 overflights). This leads to an inherent 
smoothing of the data and potential biases due to 
correlations between the surface temperature and 
cloud coverages. In order to fulfil the high resolution 
requirement, we interpolated the surface temperatures 
to the same grid as the topographic map. Fig. 3 shows 

the surface temperatures used for the initial PALM 
model setup. 

 
Fig. 3: Surface temperature map. Artificial/water surfaces are 
indicated with black/white contour lines.  
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Boundary conditions for the high-resolution 

modelling of the Apatity-Kirovsk area with 

PALM 
 

  
 

The second step of TRAKT-2018 focussed on the 
collection of relevant input data for the fine scale PALM 
model. The aim of the simulations with the PALM model 

is to assess the local air pollutant dispersion conditions in 

Apatity and Kirovsk during the case study 25. – 
29.12.2017. The involved NERSC partners have defined 
an initial extend of the model domain for the PALM 
simulations. Over the relevant areas (illustrated in Fig. 1) 
we have collected the necessary surface topography and 
surface temperatures that constitute the models surface 
boundary conditions (BCs). 

 
Figure 1: Google maps® picture of the area surrounding 
Apatity/Kirovsk. The white rectangle illustrates the extend of the 

PALM simulation domain. 

 
From previous projects (Wolf-Grosse et al., 2016) we 
had tested PALM successfully with a 10 m horizontal and 
vertical resolution. Such a high resolution poses a 
challenge on the model input for the surface BCs. One 

needs input data with the same resolution. 
For the topographic input we are using Arctic DEM data. 

These are available as smoothed tiles via 
http://www.unavco.org/software/geodetic-utilities/geoid-
height-calculator/geoid-height-calculator.html with a 5 m 
horizontal resolution. The vertical resolution and quality 
is varying and some larger gaps in the southern Khibiny 
mountains are existing. To fill these gaps, we used the 
lower resolution but complete Global Multi-resolution 

Terrain Elevation Data 2010 (GMTED2010 data) available 
from https://earthexplorer.usgs.gov/. Combining these 
two datasets also required to correct for the offset 
between the Arctic DEM data that use the EGM96 geoid 
for their height reference and the GMTED2010 data that 

use the WGS84 ellipsoid. The offset between the EGM96 

geoid and the WGS 84 ellipsoid in the relevant area is 
approximately 17.7 m. We chose to use all data in the 
WGS 84 zone 36 N format. Fig. 2 shows the surface 
topography used for the PALM LES simulations. The map       
a also includes the tapering at the eastern and northern 
lateral boundaries. 
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