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What is

Majority (80-95%) of the tiny 

atmospheric particles scatter solar 

radiation and cool the atmosphere.

Black carbon is an exception.

• Incomplete combustion processes 

create small (diameter around 100 nm) 

black (i.e. strongly radiation absorbing) 

particles.

• Black carbon –particles coagulate 

between them and with other particles 

in the atmosphere.

• Because the particles absorb strongly 

solar radiation, they heat the 

atmosphere.

• Typically the particles are so small that 

they can’t be visually detected unless 

very close to the emission sources; 

however, we know that they are present 

nearly everywhere.

Examples of sources: 

• Domestic wood burning

• Fossil fuels (diesel  cars, ships…)

• Flaring

Black carbon in snow and on snow

Black carbon particles survive in the 

atmosphere typically some days – weeks.

The particles are removed by rain droplets 

or settled on surfaces.

The dark particles “stain” the bright snow 

and ice, decreasing the light reflectivity 

and increasing absorption, and thus 

accelerating snow melt.

?



Black carbon concentrations

Black carbon in Finland, measured annual 
average concentrations [ng/m3] at different 
stations (Hyvärinen et al., 2011)

Black carbon in the world: model result on left and observation on the right (Koch et al., 2009).

Black carbon concentration in northern Finland is low because there are very few 

sources near-by. 

The major sources of black carbon in Finland are long-range transport from central 

and eastern Europe, and in wintertime also the domestic wood burning. 

The lowest black carbon concentrations are measured in Antarctica and over the 

Oceans, far from any anthropogenic sources.



What means permafrost? 

Permafrost is defined as ground with a temperature that 

remains at or below freezing (0°C) for two or more 

consecutive years. The topmost layer of permafrost (some 

tens of cm) might melt during the summer but the groud below 

remains frozen. High latitudes and mountain regions have 

permafrost soils. 

Greenhouse gases (methane, carbon dioxide, nitrous oxide) 

are stored in permafrost soils. If these were to be released 

with the thawing soils imposes a threat of further 

acceleration of climate warming. 

In Finland permafrost have been found only on Lapland 

pounus soils.

Where it can be found and what 
impact creates the melting?

Map: marine and continental permafrost regions on a northern hemisphere

Source: https://www.grida.no/resources/13519 GRID Arendal Nunataryuk

https://www.grida.no/resources/13519


Wetland research in Pallas

Example: The measured methane flux (red) in Lompolojänkkä in springtime 

when the soil is melting. Air temperature (blue) and ground temperature 

(black) are also depicted. Source: Sriskantharajah et al., 2013. 

In the wetlands of Pallas area, the carbon cycle and the 

climate implications of the wetlands from ice age ‘till today 

are studied. In Lompolojänkkä, for example, the impact of 

the soil conditions and the vegetation on the methane and 

carbon dioxide fluxes between atmosphere and soils on 

different seasons is studied . The measurement is part of 

the European ICOS network.

The national park area acts also as a long-term storage for 

carbon.

What kind of wetland research is done in 

Pallas? How is the information used? What is 

the importance of the national park as a carbon 

sink? 



How climate / pure air impacts on the natural 
diversity / erosion etc.?

• Climate change impacts on the natural 

diversity in many ways.

• In Finland and in Europe the net impact is 

mainly negative: several species suffer from 

extinction and the diversity in general 

decreases.



Source: Anttila et al., 2010 

Air quality in Pallas is mainly affected by the long-range 

transport of pollutants and the regional natural emissions of 

gases and particles. The local  anthropogenic emissions can 

be significant only in rare occasions (for example on very 

cold days in winter when domestic wood burning is 

common). Even if the local emissions would be doubled, 

they would still have a minor role for the air quality in 

comparison to the impact of long-range transport. Most 

likely the difference would not be reflected in the 

experience, or even the measurements, of air quality. In the 

map figure below are the modelled source regions of 

different chemical components measured  in Pallas.

If the quantity of visitors in Pallas-Ylläs

national park is doubled, what impact it 

imposes for the air quality, climate and 

research in the area?
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