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Note that such output - if it is summed over a long 
period of time (for example: month, season, year) or if 
it is averaged over a short period of time (for example: 

day, period of accidental release) - can represent 

possible short- and long-term effects and probabilistic 
characteristics of industrial pollution. In general, based 
on such available output, the geographical boundaries 
of potential influence due to continuous (or accidental) 
atmospheric releases of pollutants from different 
sources can be identified and possible impacts can be 

evaluated. An example of simulated summary and 
average TIAC, DD and WD patterns during 10 days of 
the atmospheric transport, dispersion and deposition 
for the month of November are shown in Fig. 1.  
The Web-based Atlas, which is displaying a month-to-
month (shown both as separate figures for each month 
as well as animation on a yearly basis) variability of 

these patterns is available and can be analysed at: 
http://www.atm.helsinki.fi/peex/webatlas/WEBATLAS.h

tml 
 

 

  

  
 

Figure 1. Spatial patterns of the (left) summary and (right) average - 

(top) time integrated air concentration (TIAC), (middle) dry (DD) and 

(bottom) wet (WD) deposition - patterns during November due to 

continuous emissions of sulphates from the Nikel smelters  

(deposition and concentration isolines are shown starting from the 

lowest 1e-2 μg/m2 and 1e-2 μg/m3, respectively; ΔNPN – location of 

the plant on the Kola Peninsula) 
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There are several locations in the northern Russian Arctic 

associated with large amounts of sulphur dioxide (SO2) 
emission into the atmosphere. They are known as 

smelters, and they could have the largest environmental 
and health impacts. These are the Russian enterprises 
located in the cities of Norilsk (Krasnoyarsk Krai), 
Mochegorsk and Nikel-Zapolyarny (Murmansk region). 

Information about environmental and pollution situation 
in these regions of Russia is provided through annual 
state reports. A series of studies was performed as a part 
of the Russian state scientific-research programmes, Kola 
Science Center and Siberian Branch of the Russian 
Academy of Sciences projects, Arctic Monitoring and 
Assessment Programme activities, and others. 

The modeling of atmospheric transport, dispersion and 
deposition of different pollutants is essential input for 
estimation of possible consequences on different scales 
ranging from hemispheric to urban/ local scales. 

Estimates of transboundary transport between selected 
countries is especially important for a decision making 
process. Generated model output is crucial for multi-level 

assessment of risk, vulnerability, impact, short- and 
long-term consequences for environment and population, 
which is living near-by or remotely from the sources of 
possible accidental releases and continuous emissions. 
The long-term modeling of the atmospheric transport, 
dispersion and deposition of pollution resulted from 

continuous emissions from the Russian smelters was 
performed employing the Lagrangian-type Danish 
Emergency Response Model of the Atmosphere (DERMA; 
Sørensen, 1998; Baklanov et al., 2008).  
The probabilistic approach, sensitivity of the model to 
meteorology and diffusion parameters, deposition 
processes, and other parameterizations are also 

described in more details by Baklanov and Mahura 
(2004), Sørensen (1998), and others. The European 
Centre for Medium-Range Weather Forecast (ECMWF) 
data archives were used as input 3D meteorological fields 
for the year 2000. These meteorological data are given at 
1°x1° resolution with 6 hour time intervals and covering 
the Northern Hemisphere, north of 10°N. 

For each run, the pollution plume originated near the 
source was dispersed through the atmosphere (as well as 
deposited due to dry and wet deposition processes) 
during following 10 days. It should be noted that in 
general, levels of pollution can vary significantly 
depending on dominating meteorological conditions both 

within the boundary layer as well as the free 
troposphere, and the highest levels of pollution are 

generally observed in vicinity of the sources. 
The generated model output included: the air 
concentration, the time integrated air concentration 
(TIAC), dry (DD) and wet deposition (WD) (see Fig. 1). 
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