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Russian boreal forests play an important role in global carbon budgets since they
comprise up to 20% of the global terrestrial biomass. Wildfires are an important dis-
turbance in Siberian forests burning 10 - 15 million hectares annually. These fires
have a profound impact on forest-atmospheric carbon exchange as a result of di-
rect fire emissions during burning and postfire biogenic emissions mainly due to tree
mortality. An increase in the area annually burned is expected as a result of climate
change that should result in greater carbon losses and effluxes to the atmosphere. A
series of 4-ha experimental surface fires were conducted in mature Scots pine (Pinus
sylvestris) lichen (Cladonia sp.)/feathermoss (Pleurozeum schreberi) sites located in
central Siberia. The prefire above-ground carbon pool consisted of tree biomass (66
– 82 %), and ground fuels made up by ground vegetation (5 – 9 %) and the organic
forest floor (up to 12 %). Without fire, mature Scots pine forests represent a net sink
for atmospheric carbon. However, our experimental surface fires resulted in a 18 – 72
% reduction of ground fuels which produced direct carbon emissions of 4.8 – 15.4 t/ha
depending on the prevailing drought conditions at the time of burning. Direct carbon
release from our fires of low (<2000 kW/m), moderate (2001 - 4000 kW/m), and high
(>4001 kW/m) intensity was 4.5, 5.4, and 12.6 times that of normal carbon emissions
being released to the atmosphere annually by forests, respectively. For several years
after fires, the increase of above-ground carbon was found to be strongly correlated
with fireline intensity. High-intensity fires enhanced dead biomass carbon on the site



through tree mortality, while moderate- and low-intensity fires had no major effect on
carbon distribution in Scots pine ecosystems. Independently of fireline intensity, all
postfire sites became carbon sources to the atmosphere for at least 3-5 year after burn-
ing. Further investigations are needed to assess the long-term duration of fire impacts
on carbon balance relationships.


