
The planet Earth in accelerated change is a common 
research focus at the Department of Geography Uni-
versity of Zurich (Müller-Böker et al 2003). Soil and 
wildland fire may change along with global change. 

From a global perspective fire is a frequent factor 
in forest ecosystems. Fire influences size and com-
position of the soil organic carbon (SOC) pool by 
controlling aboveground biomass and by altering the 
amount and composition of SOC via oxidation to 
CO2 + H20 + heat or production of pyrogenic organic 
carbon during the combustion process (simplified af-
ter Pyne et al. 1998). 

In the global carbon cycle, fire is a major short-
term C source to the atmosphere (0.137 to 0.194 Pg 
C yr-1 in Europe or overall Russia, respectively). On 
the long run it may provide a small long-term C sink 
(globally 0.05 to 0.27 Pg C yr-) via the production of 
degradation-resistant black carbon (BC). Quantifying 
BC, and studying how fire alters the molecular SOC 
structure and thus its degradation resistance, may 
be a key in understanding C dynamics in forest soils. 
(Czimzik et al 2002, 2005). The fate and turnover 
rates of black carbon from biomass burning, how-
ever, has not yet been understood (Figure 1, 
Schmidt 2004). 

For soil chemical properties, few studies exist 
on the conversion to BC of aboveground biomass 
from (sub-)tropical and temperate ecosystems. 
Some studies investigated fire effects on C stocks or 
molecular SOC structure. However, little is known 
about how fire affects the amount and composition of 
forest SOC, especially in the boreal region (Preston 
and Schmidt, submitted). 

Since the early human history the deliberate use 
of fire as a management tool has left traces in the 
archaeological record in soil. Evidence from Cen-
tral European Loess region suggests that fire may be 

a so far overlooked factor for the formation of Cher-
nozems (Eckmeier et al. 2005). 

 
Figure 1. Wildland fires form black carbon in ecosystems 
such as savannah grasslands and high-latitude conifer-
ous forests. a, Immediately after a fire, the local area is 
covered by large pieces and dust-sized particles of black 
carbon. b, After 60 years, a few charred tree stumps re-
main among a new generation of trees, and only small 
quantities of black carbon can be detected in the soil. c, 
Its fate could be export by rivers into the oceans (the 
Yenessei River, which runs into the Arctic Ocean, is 
shown here). Recent results, however, indicate that some 
of the carbon must be degraded at an earlier stage or 
stored elsewhere (from Schmidt 2004). 
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Only little is known on how fire affected the evolution 
of forest ecosystems in the Alps. It is not well un-
derstood whether or not a natural fire regime existed 
or if fire occurrence was mainly linked to human set-
tlement activities. For centuries, land-use practices 
have altered ecosystem dynamics way beyond their 
natural potential. Nevertheless, paleoecological stud-
ies in the Swiss National Park and surroundings 
(Stähli et al. accepted, Allgöwer et al. in press) show 
that fire must have been a far more frequent (natu-
ral) disturbance factor in the Central Alps than as-
sumed so far. The analysis of charcoal, pollen and 
plant macrofossils revealed species dependent fire 
return intervals from 250 to 600 years before the on-
set of human settlement. In the light of decreasing 
forestry activities and changing climatic conditions 
this is most significant as it reveals the potential for 
natural fire occurrence and hence the eventual ‘re-
turn’ of a natural fire regime to the Alps. If and how 
society is willing or ready to deal with this phenome-
non, remains another question though. 
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