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The closest SMEAR station to the Russian North is 
called the SMEAR-I station (Fig. 3-left & 4-left). It was 
placed into operation in 1991 in order to measure 

pollution levels (at first, with focus on SO2 and then 

later on other chemical species) in the Eastern Lapland 
of Finland from various industrial sources of the Kola 
Peninsula (Murmansk region, Russia). It is hosted by 
the Värriö Subarctic Research Station, which is placed 
in the Värriö Strict Nature Reserve 
(www.helsinki.fi/forestsciences/varrio/index.html). 
 

 
 

Figure 3. Geographical locations of the SMEAR stations in Finland & 4 

seasons at SMEAR-II station (see more illustrations at 2). 
 

At SMEAR-I, during 1990s the measuring activity has 
increased to cover photosynthesis, weather, gas and 
particle measurements in addition to the 
measurements of air pollutants. In particular, the 

weather station measures wind speed and direction, air 
temperature and relative humidity on 5 levels (up to 15 
m), and radiation (PAR, global, reflected and net 
radiation) is measured at the top level. Gas and 
particle measurements includes sampling on 4 levels 
(from 1 to 8 m). Concentrations of CO2, SO2, O3 and 

NO, NOx are recorded as well as submicron particle 
number concentrations.The online available SMEAR-I 

measurements include: aerosol particle count and size 

distribution, atmospheric pressure, air temperature, 
relative humidity, precipitation, wind speed and 
direction, radiation components, soil temperature, 
carbon dioxide exchange of 4 pine shoots, and selected 
trace gas concentrations. Selected observations in a 

graphical format are web-online available 
(https://www.atm.helsinki.fi/SMEAR/index.php/online-
observations) as well as data can be downloaded 
(https://avaa.tdata.fi/web/smart/smear/download). 
In addition to the state-of-the-art SMEAR stations, the 
PEEX has also very close collaboration with many 
Russian partners on measurements (at different level 

of complexity) in the Arctic region. In particular, work 
is in progress on building the catalogue (Fig. 4-right) of 

the collaborating atmospheric-ecosystem in-situ 
stations in Russia. Information on these stations and 
their metadata is available from the developed 
database at https://peexdata.atm.helsinki.fi (under 

request). 
 

  
 

Figure 4. SMEAR-I station in Värriö, Finland & Catalogue. 
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The SMEAR research stations are developed and used to 

perform comprehensive and continuous observations 
(https://www.atm.helsinki.fi/SMEAR/index.php2) for the 

relationship of atmosphere – Earth’s surface/ biosphere 
in boreal climate zone (Fig. 1). The main aims of 
research are: (i) biosphere - aerosol - cloud - climate 
interactions; (ii) biogeochemical cycles of carbon, 
nitrogen, sulphur and water; (iii) analysis of gaseous and 

particle pollutants and their role in cloud formation; (iv) 
analysis of water, carbon and nutrient budgets of soil; (v) 
analysis of environment and tree structure on gas 
exchange, water transport and growth of trees.  
 

 
Figure 1. Conceptual schematics of the SMEAR stations measurements. 

 

At SMEAR stations, in total more than 1200 different 

variables can be measured in urban, forest, lake, 
peatland, and other areas. The SMEAR concept allows to 
study feedbacks with different surfaces such as land, 
water, urban, biosphere, cryosphere, etc. It relies on 
open data, open access, and open data flow. There are 

several SMEAR stations in Finland (Fig. 3; with the most 

advanced SMEAR-II station in Hyytiälä, where frequently 
the training and educational courses are carried out, Fig. 
2), also in Estonia, China as well as planned in Russia. 

 

 
Figure 2. SMEAR-II station in Hyytiälä, Finland.  
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