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EDITORIAL 
 
 
This special issue of IFFN is focusing on progress in the use of prescribed fire in nature conservation, 
landscape management and forestry in the Eurasian part of the UNECE region. It follows the first 
special issue No. 30 of 2004. 
 
The reports in this issue were presented at the Symposium “Fire Management in Cultural and Natural 
Landscapes, Nature Conservation and Forestry in Temperate-Boreal Eurasia”, which was held at the 
Global Fire Monitoring Center (GFMC) in January 2008. The symposium was an activity of the 
Eurasian Fire in Nature Conservation Network (EFNCN). The EFNCN, which has been founded in 
2000, is facilitated by the GFMC and provides a platform and networking mechanism for those who 
actively apply or conduct research in prescribed burning for the purpose of nature conservation 
(biodiversity management, habitat management), landscape management and forestry. The region of 
interest is temperate-boreal Eurasia and the adjoining countries of Southeast Europe, Caucasus, 
Central and Northeast Asia.  
 
The 2008 symposium provided a platform for the exchange of data, expertise, and views of institutions 
and individuals who are actively applying or conducting research in prescribed burning for the purpose 
of nature conservation (biodiversity management, and habitat management), land and landscape 
management, and forest fire management. As the EFNCN is operating at the science-management 
and science-policy interfaces, members of institutions representing land managers and land owners, 
public services, e.g. fire services, had been invited to attend to discuss and share views on the recent 
developments in the use of prescribed fire. 
 
Overall, the symposium supported the advancement of the use of prescribed fire in Eurasia with 
exclusive emphasis on the Euro-Siberian ecoregion, particularly by considering the involvement of 
local communities in land and fire management. After the Symposium the participants agreed on the 
“White Paper on the Use of Prescribed Fire in Land Management, Nature Conservation and Forestry 
in Temperate-Boreal Eurasia“. 
 
 
 
Freiburg – Geneva, December 2009               Johann G. Goldammer 
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Fire Management in Cultural and Natural Landscapes, Nature Conservation and 
Forestry 

in Temperate-Boreal Eurasia: 
 

Introduction to a Symposium and its Follow-up 
 
 
Background and Rationale 
 
In large parts of temperate-boreal Eurasia the use of fire, including historic swidden (shifting) 
agriculture, and other disturbances by land cultivation have contributed to shape landscape patterns of 
high ecological and cultural diversity and value, e.g. heathlands, open grasslands and meadows. In 
the eastern Euro-Siberian biota, e.g. in the light taiga, natural fire contributed to the shaping of open 
and stress-resilient forest ecosystems. The rapid socio-economic changes in the past four decades 
and the recently increasing trend of rural exodus all over Eurasia, however, have resulted in 
abandonment of traditional land-use methods. With the elimination of these disturbances by 
cultivation, including traditional burning practices, large areas of Europe are converting to fallow lands, 
a process that is associated with ecological succession towards brush cover and forest, and an overall 
loss of open habitats. Besides the loss of valuable biodiversity the abandoned lands constitute an 
increase of wildfire hazard – a trend that is revealed by a growing number of extremely severe fire 
disasters. Similarly, the exclusion of fire in natural ecosystems such as northern boreal and sub-boreal 
coniferous forests in Eurasia has resulted in changing vegetation composition and an increase of 
wildfire hazard, notably in Central-Eastern Eurasia. Changing paradigms in ecology and nature 
conservation currently have led to reconsideration of fire-exclusion policies in certain sectors of land / 
landscape management, nature conservation and forestry. 
 
 
The Symposium 
 
Between 25 and 27 January 2008 the Symposium on “Fire Management in Cultural and Natural 
Landscapes, Nature Conservation and Forestry in Temperate-Boreal Eurasia” was held in Freiburg, 
Germany, at the Fire Ecology Research Group / Global Fire Monitoring Center (GFMC), Max Planck 
Institute for Chemistry, c/o Freiburg University / United Nations University, Freiburg, Germany.1 The 
symposium was an activity of the Eurasian Fire in Nature Conservation Network (EFNCN)2. The 
EFNCN, which has been founded in 2000, is facilitated by the GFMC. The Symposium was organized 
in close association with the EU FIRE PARADOX project, the EU LIFE Project “Rohrhardsberg, Obere 
Elz und Wilde Gutach”, the EU Leonardo da Vinci project “EuroFire”, the UNECE Team of Specialists 
on Forest Fire, the UNISDR Regional Baltic Wildland Fire Network and the United Nations University 
(UNU). 
 
The symposium provided a platform for the exchange of data, expertise, and views of institutions and 
individuals who are actively applying or conducting research in prescribed burning for the purpose of 
nature conservation (biodiversity management, habitat management), land and landscape 
management, and forestry, notably in forest fire management. As the EFNCN is operating at the 
science-management and science-policy interfaces, members of institutions representing land 
managers and land owners, public services, e.g. fire services, had been invited to attend to discuss 
and share views on the recent developments in the use of prescribed fire. 
 

                                                      
1 http://www.fire.uni-freiburg.de/programmes/natcon/EFNCN-meetings-1-2008.html 
2 http://www.fire.uni-freiburg.de/programmes/natcon/natcon.htm  
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Overall, the symposium supported the advancement of the use of prescribed fire in Eurasia with 
exclusive emphasis on the Euro-Siberian ecoregion, particularly by considering the involvement of 
local communities in land and fire management. The papers presented in this issue of IFFN have been 
finalized for publication after the symposium. A short symposium report is provided. After the 
Symposium the participants agreed on the “White Paper on the Use of Prescribed Fire in Land 
Management, Nature Conservation and Forestry in Temperate-Boreal Eurasia“. 
 

 
 

 

 
 

Symposium participants at a prescribed burning plot in the Kaiserstuhl viticulture area near Freiburg. 
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Prescribed Fire as a Restoration Tool and its Past, Present and Future Use 
in Västernorrland County, Sweden 

 
Introduction 
 
Before the beginning of modern forestry fire was the dominant disturbance agent in boreal forests. Fire 
created a diversity of stand structures and successional stages. Results from several important studies 
have provided us with an understanding of the natural and historical fire regime (Zackrisson, 1977; 
Engelmark, 1987; Niklasson and Granström, 2000; Carcaillet et al., 2007). These studies show that 
fire suppression began in the late 1800s and dramatically reduced the frequency and extent of forest 
fires. Today a very small area of the forest landscape is burned annually and the fire interval has 
become longer (Niklasson and Granström, 2000; Granström, 2001). As a consequence of both 
intensive forestry (Linder and Östlund, 1998; Axelsson and Östlund, 2001; Kouki et al 2001) and fire 
suppression (Essen et al. 1997, Linder et al 1997, Kouki et al. 2001, Uotila et al 2002), the dynamics 
and structure of the boreal forest has changed, especially during the last 50 years. Today the boreal 
forest is dominated by large areas of young even-aged coniferous monocultures. As forest fire is a 
natural component in boreal landscape many species have specific adaptations to this disturbance, for 
example insects, plants and fungi (Rowe, 1983; Wikars, 1992, 2001; Granström and Schimmel, 1993; 
Penttilä and Kotiranta, 1996; Hyveräinen et al., 2006). One important feature of fire disturbance is the 
ability to create large inputs of dead wood (Spies et al., 1998; Linder et al., 1998; Siitonen, 2001). 
Dead wood is a key factor for biodiversity in forest ecosystems (Harmon et al., 1986; Spies et al., 
1988; Siitonen, 2001; Jonsson et al., 2005). Dead wood is also important for forest nutrient cycling, 
carbon balance and structural heterogeneity (Harmon et al., 1986; Spies et al., 1988; Siitonen, 2001; 
Jonsson et al., 2005). However, intensive forestry and fire suppression have caused a dramatic 
decrease in dying trees, dead wood and burned wood which has been negative for many wood-living 
species (Linder and Östlund, 1998; Sippola et al., 1998; Jonsson, 2000; Siitonen, 2001; Jonsson et 
al., 2005) and resulted in that many species are considered threatened (Berg et al. 1993, Rydin et al., 
1997; Gärdenfors, 2000). In order to recreate a fire prone forest and promote fire dependent species 
controlled fires have been increasingly used in Sweden to meet specific management objectives. 
According to the Swedish Forest Stewardship Council (FSC) standard all certified forest owners must 
burn an area corresponding to 5% of their annually logged area (Anonymous, 2000). In addition the 
local County Administration performs burnings in nature reserves, with the main objective to restore 
stand structure and compositions in forest where fires have been suppressed for a long time, but also 
with the objective to provide habitats for species that benefit from forest fire. 
 
 
Prescribed fire in the County of Västernorrland 
 
The fire history of the county follows the same pattern as fire history in the rest of northern Sweden. 
Before the middle of 1800 an average of 1% of the forest area in Sweden burned every year 
(Zackrisson and Östlund, 1991; Nilsson, 2005; Paulsson, 2007). In our county we have an average fire 
return interval of around 40-60 years in pine dominated forests (Linder, 1988; Granström, 1996; 
Jonsson, 1999; Rydkvist, 2003 [unpubl.]; Rydkvist, 2005 [unpubl.]). The average fire return interval in 
spruce dominated forests is quite longer (Jönsson, 2007; Paulsson, 2007; Granström, 1996). With the 
latest fire in the end of 1800 we are lacking 2-3 fires in almost every pine dominated nature reserve 
and that results in denser, darker, cooler and moister forests, due to an increase in number of spruce 
trees. To calculate, showing and spreading information about the need of fire we are using the Fire 
Return Interval Departure (FRID) method (Anonymous, 2004). 
 
Since the first burn in a protected area, the County of Västernorrland has experienced quite a change 
in the way fire is used during the 15 years. In the county, the past and present use of prescribed 
burnings could be described as a story in different chapters. Looking in to the future use of fire, 
hopefully the story never ends. 
 
 
Chapter 1 
 
Chapter 1 in the fire history of the county starts with the first prescribed fire in a protected area in 
Sweden. We are proud to say that Västernorrland was the first county that introduced fire in a 
protected area. The first fire was done in 1993 in Jämtgaveln nature reserve, where 35 hectares were 
burned. In the years of 1995 and 1996, 23 and 19 hectares respectively were burned in the same 
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nature reserve. These three initial burnings were done on heavily logged areas, more like stands of 
seed trees than an ordinary stand, and thus producing very little biodiversity. 
 
 
Chapter 2 
 
Chapter 2 is short but very important and it begins but also ends with a prescribed fire in 
Helvetesbrännans (“Hell-burn” in English) nature reserve in 1999 when 120 hectares were burned. 
The objective was chiefly for the first time to burn an unlogged forest and to reshape the forest 
structure. This burning was truly a turning point when it comes to using fire in protected areas also on 
a national level. Several other counties came to follow with prescribed burnings in nature reserves. 
This burn is still to our knowledge the largest prescribed fire in a protected area in Sweden 
 
 
Chapter 3 
 
Chapter 3 starts after a five year break in continuity in the use of fire. In the year of 2004 we conducted 
our first prescribed fire in Stormyran-Lommyran Nature Reserve (SLNR). The main objective in SLNR 
is to restore the forest back to pre-industrial conditions i.e. more open stand structure. This will be 
accomplished by logging of surplus spruce trees in order to create a more open stand type, and then 
the stands will be burned. Other objectives are for example increasing the amount of dead wood, 
favoring fire dependent and fire favoured species e.g. Stephanopachys linearis and S.substriatus, 
Aradus sp, but also other taxa (Reunanen, 2007) like fungus, and vascular plants according to various 
Species Action Plans (Rydkvist, 2007b). For some species we don’t have enough knowledge about 
their relationship to or dependence on fire. This is something we must face with a serious and 
responsible use of fire (Kouki, 2007). 
 
Especially, we lack information on effect of burning for red-listed fungal species (however, see Penttilä 
et al., 1996; Junninen, 2008; Olsson, 2008). For wood fungi the effects of fire can be divided in direct 
and indirect effects. Direct effects are charred-, resin-impregnated- and fire-killed wood. Indirect 
effects are open forest stands, deciduous stages and the regeneration of trees. The distinction of 
these effects could have extremely important management implications. For example if indirect effects 
prove to be more important for fungal species, they may be achieved by methods less risky and 
sometimes even less costly than prescribed burning. High quality resin-impregnated wood, as seen in 
old pine snags, can probably only be achieved by multiple disturbances (Olsson, 2007)  
 
Therefore it is also important to burn very young stands and give the trees their first injury in very 
young ages. This calls for a low-intensity surface fire, preferable early in the season when the humus 
layer is not dried out, which could cause high mortality due to severe root damages. 
 
The restoration method used in SLNR is both logging and prescribed fire. The average stand density 
in the area with more than 850 stems per hectare is substantially high compared to a natural fire prone 
forest with an average of less than 200 dominant trees/hectare (Pahlén, 2000). The high stem density 
is an effect of lack of forest fires for more than 120 years. With an average fire return interval of around 
40 years we are missing 2-3 fires. From 2004 to 2006 we have burned more than 150 hectares during 
six different burns in this reserve. The restoration fires in this area in particular but also fire in other 
areas has triggered some very fruitful collaboration with the local university, Mid Sweden University, 
Sundsvall. 
 
In a Research project “Restoration burning as a conservation tool for wood-decaying fungi in Boreal 
forest” at Mid Sweden University, direct and indirect effects of fire for wood fungi are studied. Further, 
in the project, information on fire dependent wood fungal species will also be achieved. With this 
information altogether, management guidelines can be set in order to protect or to adjust management 
methods in favouring red listed fungal species. The collaboration allows for a long-term field 
experiment not only in SLNR but also in many other nature reserves. In the experiment, the colonizing 
fungal community is followed on burned and unburned spruce and pine logs after fire. The experiment 
will answer questions such as which species of wood-fungi are dependent on burned wood, how the 
pattern of species succession looks like after fire and if there are any differences in species 
composition between burned spruce and pine wood. For example if there are no differences between 
burned and unburned wood, the wood itself is important for the fungi. If so, creation of more dead 
wood in open forest stands will be an important management method. On the other hand if there are 
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clear differences between burned and unburned wood, it will be important to create more such 
substrates through prescribed fires. 
 
 
Chapter 4 
 
Chapter 4 is maybe the greatest step of them all since we started to introduce fire in more valuable 
stands. It actually overlaps chapter 3 since we will be working with both types of burning for a long 
period. This phase is probably the most vital one since we have to maintain the biological diversity 
related to fire and not losing any values previously created by fire. A stand with high value regarding 
biological diversity is a stand that looks like it would have looked prior to the era of dimension cutting. 
A pine dominated forest in the beginning of 1800 would be a multi-layered forest (Linder and Östlund, 
1992) and still have an open stand structure. There would be a huge heterogeneity when it comes to 
ages and dimensions and also to important features like resin-impregnated snags that could last 
several hundred years and downed wood. There would be a number of species dependent or favored 
by open stand structure i.e. high temperature and high amount of sun radiation. 
 
A prescribed fire in a highly valuable stand takes all your effort and skill since there is a great risk of 
losing valuable features and substrates for endangered species during the burn. It is definitely 
something that needs a good planning and a reliable organization. One of the reasons why we chose 
to start with burning these kind of stands is that we need to learn more in how to handle fire in order to 
reach more complex objectives. One intelligent person once said: “If you want to use fire you must 
know the science as well as the art”, and this is so true. The science you can learn by reading, the art 
you must learn by doing and by doing it repeatedly. 
 
We have forced ourselves to use wet-lines through standing forest instead of enlarging the area to 
more natural firebreaks. We have tested various methods in building a safe fire break with preference 
of a wet-line instead of a mineral guard. Our efforts have paid off since we now know that we can 
make a secure line even in difficult terrain. 
 
 

 
 

Figure 1. View of the first prescribed fire in Fageråsen Nature Reserve, 
Sundsvall commune, on 14 June 2006. The fire size was 7 ha and aimed at 
restoring the forest to a more "natural condition" with the main objective to kill 
surplus spruce trees. Photo: T. Rydkvist. 
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Figure 2. Same prescribed burn as in Figure 1: A low-intensity surface fire. 
Photo: T. Rydkvist. 

 
 
 

 
 

Figure 3. Second prescribed fire in Fageråsen Nature Reserve, 5 July 2007. 
The objective of this burn was to reduce the number of living trees per hectare 
by at least 50%, targeting spruce. The fire had to be intense enough to kill of 
the spruce trees but low enough to keep the pines alive. Photo: T. Rydkvist. 
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Figure 4. This picture was taken one week after the second prescribed fire in 
Fageråsen Nature Reserve. In moist areas of the burn site the ground is dry 
enough to burn just around the trunk of the trees due to the fact that the 
canopy has protected the ground from rain. Spruce trees in this kind of moist 
environment cannot be killed with a high-intensity fire. The ignition of the 
fuelbed close to the trunk will start a smoldering fire that will kill the trees, 
which will fall over with the first heavy winds after the burn. Photo: T. Rydkvist. 

 
 

 
 

Figure 5. One day after the Fageråsen 2007 fire the results of expected 
mortality of spruce can already be assessed. This permanent observation plot 
was established on a site with a stocking density of more than 900 trees per 
hectare. Photo: T. Rydkvist. 

 
 
Chapter 5 
 
We have tested fire-fighting additive like foam, gel, and various types of wet-water (Rydkvist, 2007a), 
to strengthen fire breaks but also to protect important features. We must cope with the demand to 
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protect important features like old pine trees with fire-scars, snags, high stumps and old stumps with 
fire scars. These kinds of features are not only important to various species (Lowe, 2006), but they are 
also important for historical reasons and as a vital ingredient in a fire prone forest. 
 
Since there has been an almost disturbance free period of more then 120 years, many of the trees, 
snags and stumps that have fire scars have become rotten and therefore very sensitive to fire. We 
must therefore put a lot of effort in securing many of these features during prescribed fire. Since one of 
our objectives with burning is to produce more injured trees and creating more fire scars, causing the 
pines to produce resin, it would be foolish to leave those we already have to waste because of bad 
planning or bad performance. We must conduct a thorough assessment and take coordinates of 
important features with a GPS, thus producing a map of “Features at Risk”. The Ignition Specialist 
(person in charge of firing technique and pattern) carries a GPS and can easily check what is coming 
ahead on the fire field and then alter the ignition pattern if necessary to reduce the risk of 
consumption. During the hole 20th century there hasn’t been any disturbance that could cause the 
pines to produce resin-impregnated wood, something we believe is very vital to a number of species 
especially wood-living fungi. Mid Sweden University’s research project (se above) includes a decay 
experiment in which burned and unburned substrate requirements for selected fungal species will be 
studied at laboratory. Both common and red-listed fungal species will be used. The aim is to search for 
fire dependent wood fungal species. In the experiment resin- impregnated and charred wood will be 
used. Differences between species ability to decay different wood types is a first sign to species 
adaptation to a certain wood type. Further, in combination to the laboratory experiment, they will 
establish field sample plots at our burns. The expected results will show the importance of fire created 
wood for common and red-listed wood fungi and the importance of fire disturbance for creation of 
different wood types.´ 
 
This means that we have to plan to use prescribed fire in young stands and burn them in a way that 
will injury them but keeping them alive and thus produce resin to defense themselves against fungus 
and insects. 
 
In the near future we are also planning to conduct a prescribed fire in a spruce dominated stand 
(Granström, 2007) with the sole purpose of a stand replacing fire. Hopefully we will be able to trigger a 
succession dominated by deciduous trees, which has become very rare in Sweden (Granström, 1996). 
We are going to increase our collaboration with our neighboring county of Jämtland, since we are 
going to write a joint strategy on prescribed fire and fire use in protected areas, which covers both 
counties. We will work very close together when it comes to education, training and actual burning 
procedures. We must use our equipment in the best way and this is probably best if we do it in an 
even larger area than in one county. Both counties have the will to boost up the area burned annually 
and to burn a variety of stand types in order to create as much heterogeneity as possible (Kuuluvainen 
et al., 2002). We do believe that we can reach this goal much easier if we do it together. 
 
 
IFFN contribution by 
 
Mr. Tomas Rydkvist 
Nature Conservation Office  
County Administrative Board of Västernorrland 
Pumpbacksgatan 19 
Härnösand  
Sweden 
 
e-mail: Tomas.Rydkvist@y.lst.se   
 
and 
 
Mrs. Anna-Maria Eriksson 
Department of Natural Sciences, Engineering and Mathematics 
Mid Sweden University 
Holmgatan 10 
Sundsvall 
Sweden 
 
e-mail: Anna-Maria.Eriksson@miun.se  
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Prescribed Range Burning in the Pyrenees: 

From a Traditional Practice to a Modern Management Tool 
 
 
Introduction 
 
Fire is one of the oldest and most efficient tools in the land-use history of human beings. In the 
Pyrenees, the use of fire has contributed to shape landscapes of high ecological and cultural diversity, 
e.g. heathlands and open grasslands. While burning for clearing disappeared progressively, rangeland 
management by periodically setting fire during the relatively dry winter season remained an 
indispensable technique to control shrub progression. In spite of the opposition of some foresters, 
burning was generally considered a necessary and useful technique until the 18th century (Ribet, 
2008). 
 
Historical evolution of burning 
 
The situation changed only during the 19th century, with the forestry law (1827) and the laws for re-
afforestation and restoration of mountain areas (1860 and 1882). Faced with severe problems of 
erosion and flood, restrictive regulations of burning appeared and the authorities tried to eradicate this 
“archaic practice”3.  
 
Legal burning became difficult or impossible, but in the Pyrenees the use of fire never stopped. If the 
stockbreeders could not meet the new regulations, uncontrolled illegal burning took place because 
there was no alternative to this efficient management tool. For decades, illegal rangeland burning was 
more or less “tolerated” if no damages occurred. As a result, reliable data is often unavailable in the 
Pyrenees. Very often, no written proof exists of burnings without damages, especially if they occur in 
higher mountains. A study carried out in the Central Pyrenees (Picot, 2008) showed that only a few 
percent of the range burnings are recorded in the official fire statistics. 
 
During the 20th century, the decline of mountain agriculture and stockbreeding led to an accumulation 
of biomass and fuel load, with a subsequent increase of the burnt areas. In Ariège (central Pyrenees), 
the mean surface of a fire was about 10 ha between 1925 and 1940, but increased to 40 ha between 
1980 and 1995 (Faerber, 2000). Uncontrolled burning brought a large range of problems in terms of 
security, economy and ecology. The potential danger was accentuated by the fact that fire was more 
and more used in lower mountain areas. Covered partly by agricultural terraces and partly by common 
rangelands, this area was traditionally less concerned with the burnings. Grazing management with 
high stocking rates and mechanical clearing had often been sufficient to control the vegetation 
dynamics. If burning was necessary, the low intensity fires were easy to control (Figure 1a). 
 
The overall decline of breeding in mountain areas, and the abandonment of agriculture deeply 
modified the situation: the rangeland area in the lower mountains increased (traditional common 
pastures and abandoned agricultural terraces) while the number of cattle and sheep decreased. As a 
result, the stocking rate was insufficient, and the progression of shrub dramatically reduced the 
pastoral value of these areas. Shrub progression was particularly quick on the agricultural terraces 
with their deep, rich soils. Fire was the only way to clear the shrub and to save the low-mountain 
pastures, indispensable for stockbreeding in the Pyrenees. However, because of the high fuel load, 
the lacking fire-breaks and the impossibility to practice legal burning, illegal fires were set without any 
controls. As a result, the damages linked to the burnings increased significantly, especially in the 
mountain forests situated above (Figure 1b).  

                                                      
3
 Until today, the French forestry law (art L322-10) prohibits for a period of 10 years breeding activities in burnt 

forests and, in several French regions, in burnt heathland and shrub, to facilitate the regeneration of the 
vegetation and to discourage the practice of rangeland burning. 
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a           b 

 

 
Figure 1. Land-use and burning in the Pyrenees. 
a) The traditional use of fire in the Pyrenees in the 19th century: low fuel load, small fires, fire control 
easy.  
b) The use of fire in the 1980s: high fuel load, legal burning difficult or impossible. Illegal burning causes 
serious damages in mountain forest. 

 
Additionally, the growing frequency of week-day tourist who were not informed and not used to the 
traditional practice of rangeland burning induced a serious security problem. The potential risk of 
uncontrolled fire was dramatically underlined by the accident of Estérencuby (Bask Country) in 
February 2000 when 6 mountain tourists were burnt to death by a traditional rangeland burning. 
 
The implementation of new fire policies 
 
The increasing damages linked to uncontrolled burning and the proven inefficiency of fire prohibition 
made it necessary to reconsider the official fire policy. 
 
In the 1980s, favoured by a change of the scientific perception of fire4, the idea emerged that only the 
legal use of controlled fire would cause an end to uncontrolled burning. This solution of the problem 
was particularly interesting, as there was an urgent need for a low-cost management tool: shrub 
control had become a priority because of a revival of stockbreeding in mountains. Prescribed burning 
seemed the most efficient method, as this traditional management technique can be used in large, 
difficult areas and induces low costs. 
 
However, the economic and social situation had changed. The common knowledge of controlled 
burning had disappeared during the past decades in some parts of the Pyrenees. A new conception of 
prescribed burning was necessary, taking into account the very different situation in the Pyrenees, 
from one end of the mountain range to the other. As a matter of fact, a strong gradient exists in terms 
of climate, economic evolution of stockbreeding and -still existing- traditional use of fire. In the eastern 
part of the Pyrenees, in a Mediterranean, highly fire-sensitive environment, stockbreeding had 
declined since the 19th century, and traditional burning had almost disappeared. In the western 
Pyrenees, in a highly oceanic climate, stockbreeding is still intensive, and rangeland management by 
fire remains a common practice (Figure 2). 
 

                                                      
4 Many scientists shared the negative perception of fire until the middle of the 20th century, e.g. G. Kunholtz-
Lordat, a well known French agronomist and botanist, in his famous book la terre incendiée (burnt earth) 
published in 1938. In spite of more differentiated judgements issued from observations in the Pyrenees and in 
Mediterranean environment (Jovet, 1957; Baudière, 1970; Trabaud, 1980), a scientific reconsideration of fire 
occurred in France only in the early 1980’s, as a result of a detailed field work (Métailié, 1978 and 1981) and 
taking inspiration from the American prescribed burning policy (Alexandrian et al., 1980). 
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Figure 2. Climate, breeding activities and use of fire in the French Pyrenees in the 1980s. 
 
 
The new fire policies had to be adapted to the socio-economic and the bio-geographical context. In 
France, National laws (such as the code forestier) give the framework, but there is a regional decision 
making for matters related to a specific local or regional context. For instance, the use of fire is 
regulated by a decree (arrêté préfectoral) passed at the level of départements5. Consequently, the 
new fire policies were implemented at the level of these regional administrative entities. As a result, 
the specific local situation could be taken into account, and the four main pyrenean départements 
Pyrénées-Orientales, Ariège, Hautes-Pyrénées and Pyrénées-Atlantiques have chosen quite different 
responses to the overall problem of uncontrolled burning. 
 
Regional strategies of prescribed burning 
 
The département of Pyrénées-Orientales corresponds to the Mediterranean part of the Pyrenees. 
Periods of several weeks of dry weather are rather frequent even during the winter season. The high 
frequency of a strong regional wind (called tramontane) increases the fire problem. During the past 30 
years, the fire statistics count an average of 110 fires per year, burning almost 1500 ha. However, the 
annual surface burnt can go up to 11,000 ha (in 1978). Consequently, fire regulations are rather 
restrictive. On the other hand, stockbreeding has dramatically decreased, reaching its lowest level in 
the 1980’s. Breeding activities stopped in many villages, and rangelands turned to shrub with 
increasing fuel load. The traditional know-how of controlled burning almost disappeared, and the use 
of fire had become dangerous.  
 
In the middle of the 1980s, the situation was characterised by two main problems: 
 

• High damages in forests linked to uncontrolled fire, inducing a very high regional concern.  
• An increasing need for an efficient management tool to restore and maintain rangelands, 

linked to a certain revival of extensive stockbreeding (National and EU subsidies for 
agriculture in mountain regions). 

 
In response to these problems, the département of Pyrénées-Orientales was the first in developing a 
new fire strategy based on prescribed burning. Faced with the technical difficulties of burning (high fuel 
load, flammable vegetation and dangerous climatic conditions) and the lack of stockbreeders with local 
know-how, the solution couldn’t be based on a revival of traditional burning. Consequently, in 1986, 
the Ranging Offices6 in co-operation with the Forest Office7 set up a group of specialists to organise 
and to conduct prescribed burnings. The principal objective (about 2/3 of the burnings) is rangeland 

                                                      
5 Regional administrative entity. For the localisation, see fig.2 
6 Société d'Elevage des Pyrénées-Orientales and SIME (now SUAMME) 
7 Office National des Forêts (ONF) 
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management, with its side-effect, the reduction of uncontrolled fires. 1/3 of the fires are set for forest 
protection (reduction of fuel load, creation of fire breaks) or for environmental objectives: habitat  
 

 
 

Figure 3. Prescribed burning of a Cysisus purgans heath in the Pyrénées-Orientales (Sournia, 
February 2008). The burning is implemented by the Civil Protection Brigade of the French 
Army (UIISC 1). 

 
management, landscape management. Additionally, the burnings are used for training, for the 
technical staff of forestry and agricultural offices from other French regions in the framework of the 
French diploma of prescribed burning, and for the Army. Most burnings are carried out by a Civil 
Protection Brigade of the French Army, in order to train the soldiers to fight forest fires in the most 
sensitive Mediterranean regions in summer. The solution makes sense not only from a technical point 
of view; it helps also to reduce the costs of the burnings (partly taken into charge by the Army). 
 
From 1987 to 2007, the official burning group carried out about 1000 burnings; a surface of 17,593 ha 
has been burnt, a high level compared to the 1,751 forest fires burning 12,306 ha in the same period8 
(Figure 4). In relation to the total rangeland area, the surface burnt by prescribed burning during the 
last 20 years represents about 15 %. 
 
Prescribed burning is nowadays a well working “service”. Stockbreeders, associations or municipalities 
can ask for the intervention of the burning group. The burning group does a preliminary study of the 
area: pertinence of the project, necessary preparation, difficulty of the burning. Burning is implemented 
by two kinds of intervention groups. In higher mountains, areas with low biomass and in non fire-
sensitive environment, burning is done by small groups using basic equipment (drip torch and hand 
tools). This kind of burning is quite near to the traditional practice, using if possible natural fire breaks 
(snow, humid areas, etc.). More difficult burnings, with higher fuel-load, lacking natural fire-breaks and 
the proximity of forests are carried out by the civil protection brigades of the French army using heavy 
equipment (fire engines).  
 
Prescribed burning is considered an operation of common interest in order to uphold the local 
breeding economy, to maintain open “touristic” landscapes and to decrease fire hazard. Public 
funding9 reduces the costs of the burnings (in most cases between 60 and 200 €/ha) to a reasonable 
level for the stockbreeders. 

                                                      
8 In to the official French data base Promethee (promethee.com), a fire is called “forest fire” if the surface burnt is 
above 1 ha, even if only shrub, heath or sparse Mediterranean vegetation is burnt. 
9 Mostly from the French Conservatory of the Mediterranean forest and EU or National subsidies for mountain 
agriculture 
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Figure 4. Number of fires and surface burnt by forest fires and by the prescribed burning team 
from 1987 to 2007. 

 
 
In addition to the professional burning, the few local stockbreeders still knowing to practice traditional 
burning are allowed to burn rangelands situated in non-sensitive areas. However, only very few 
stockbreeders are concerned, and the surface burnt is rather low compared to official burning.  
 
The results of this policy are quite encouraging. In the Pyrénées-Orientales, prescribed burning is 
nowadays considered as an appropriate management technique. The service is well accepted by the 
local stakeholders, because of its low costs and high efficiency.  
 
At the level of the département, the establishment of the burning group coincides with advances in fire-
fighting and better fire prevention. Therefore, the decrease of forest fires10 may not be related only to 
the prescribed burning policy. However, if we focus on the mountain area where prescribed burning is 
mostly used, the impact of the new policy seems clear. For example, in the Madres-Coronat Mountain 
range, a significant decrease of uncontrolled burnings has been observed, since prescribed burning is 
                                                      
10 An average of 135 fires per year and 950 ha burned after 1987, compared to 152 fires and 2900 ha burned per 
year between 1974 and 1986. 
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implemented in the framework of an official management plan. As a result, the damages in mountain 
forests decreased. 
 
In Ariège, agriculture and stockbreeding in mountains have declined since the end of the 19th century. 
Shrub progression is a general problem and in many valleys only a few stockbreeders remained. In 
spite of the more humid, sub Atlantic climate, fire is a common phenomenon. In the region Midi-
Pyrenees, Ariège has the biggest surface and the most forests burnt per year. As all over the 
Pyrenees, fire occurs mostly during winter. The statistics do not allow a clear idea about the origins. 
Frequently the fire origin is indicated as “unknown”. About 40 % is “certainly” or “probably” linked to 
illegal rangeland burning, but there are various other reasons to set fire: to clear for hunting, bee-
keeping, landscape management, and criminal burning. Fire is considered as a very common and 
natural phenomenon. “Fire set itself on the slope” explains a local stockbreeder, suggesting that 
nobody is responsible for it.  
 
Setting a fire remains quite a common practice, and most of the burnings are carried out without 
control: legal burning seems too risky, and the respect of restrictive regulations impossible. 
Consequently, the damages of mountain forests increased (Figure 5), and fire hazard became a public 
concern, especially after two dry winters in 1988 and 1989. 
 
Since 1990, the Ranging office with the help of the University of Toulouse tried to change the situation 
by the promotion of prescribed burning. More appropriated regulations should facilitate legal (thus 
controlled) burning and reduce the number of illegal uncontrolled fires. At the same time, a large 
information campaign and the implementation of “demonstrative” fires (Figure 6) are aimed to modify 
the negative image of burning. 
 

   
 

Figure 5. Damage of mountain beech and oak forests linked to uncontrolled burnings. a) Melles, 
July 1992, b) Axiat, February 1993. 

 
 
As a result, the number of declared burnings increased very significantly from about 25 per year in the 
1980s to 118 in 1992. However, the situation did not change definitively, and the number of declared 
burnings decreased as quick as it had increased. Uncontrolled burning continued (nearly) in the same 
way as before. Possibly because the know-how of controlled burning had disappeared, due to the 
“individualism” of the local stockbreeders, or because of the still too restrictive regulation.  
 
In 1996, new regulations should resolve the problem. Controlled burning was facilitated for groups of 
stockbreeders with existing know-how and a management plan for their rangelands, but became more 
difficult for individual stockbreeders. However, no such group of stockbreeders has been established 
yet, and the new regulations brought in fact only more restrictions. 
 
The creation of a professional burning team did not bring a solution. First set up by the provincial office 
for Ranging Activities11 in 1995, this team was taken under the wing of the fire- brigades12 since 1999. 
Unfortunately, only a few burnings13 could be carried out each year, because of insufficient means 
(human and material) and too few good burning days due to the subatlantic climate. A wet winter 

                                                      
11 Fédération Pastorale de l’Ariège 
12 SDIS: Service Départemental d’Incendie et de Secours  
13 About 10 burnings per year for a total of 100-300 ha burnt 
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would need simultaneous burning on several sites during the few good burning days, but this is 
impossible with one provincial group and limited staff.  
 
 

   
 

Figure 6. “Demonstrative” prescribed burnings are aimed to promote the technique. Broom and Bracken 
heath, Goulier, March 1992. 

 
 
As a result, stockbreeders often had to wait several years for the fire while their rangelands overgrew 
with shrub. Finally, they did not ask any more for the professional team but set fire by themselves. 
Additionally, if the management of the burning group by the fire brigades proved to be a good idea 
from a technical point of view, the solution was less appropriated in terms of rangeland management. 
A better involvement of the Ranging office would have been necessary to co-ordinate burning of 
pastures and other range improvement practices. Nowadays, the professional team is still working, but 
the rare burnings are done for forest protection or landscape management. 
 
In Ariège, after more than 15 years of efforts, the results are not completely satisfying. The new policy 
did not resolve, up to now, the problem of uncontrolled burnings. However, each prescribed burning 
and each additional burning declaration may have avoided damage resulting from illegal fire. 
 
In the Hautes-Pyrénées, the decline of stock-breeding is less pronounced than in Ariège. The 
knowledge of controlled burning survived in many places, but damages linked to rangeland burning 
occurred frequently, especially during the dry winters at the end of the 1980s. New regulations tried to 
prohibit the use of fire, but the local population continued burning in an illegal way. 
 
The failure of the ban of fire led to the implementation of a very offensive policy based on a fire 
management at a local level. “Committees for prescribed burning” have been set up since 1991, in 
order to favour the discussion about burning and future land planning between all stakeholders 
involved. Stockbreeders, hunters, forest-managers, fire-brigades discussed together where and when 
to burn. The new fire regulations are easy to meet, a burning declaration in the beginning of the 
season and the respect of some basic rules is enough. Adequate equipment (e.g. drip torch) is 
proposed to the local stockbreeders to facilitate burning and to make it safer. In districts without 
committees, burning continues to be allowed, but the regulations are a little bit more restrictive. 
 
Seventeen years later, the results of the new fire policy are very encouraging. Burning Committees 
have been established in the most sensitive mountain districts. The local discussion inside the 
committees often permitted a better mutual understanding and helped to avoid conflicts. The number 
of legal burnings increased considerably. Today, about 80% of the burnings are declared. In February 
2008, an exceptional burning period (about 20 days with excellent conditions and numerous burnings) 
proved the high level of fire control by the local population. An inventory of the burnings showed that 
6100 ha had been burnt in only one month, a very large surface compared to the 700 ha for the total 
2006/07 burning season, and the 2050 ha in 2005/06 (Picot, 2008). In spite of the high surface burnt, 
only 10 ha of damages in forests have been recorded (0.2% of the burnt area).  
 
Additionally, during the last years, the provincial office for civil protection experienced a Pyrenean 
version of a “let burn” policy: during dry periods, when burning is done simultaneously on almost all 
slopes, a systematic “reconnaissance” of the burning places is carried out. Additional teams are in 
charge of a specific inquiry and information campaign during the weekends. Fire-brigades are called 
only in case of potential risk (insufficient control of fire, proximity of forest^). All other fires are allowed 
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to burn, even if no declaration had been done. The creation of reconnaissance teams has permitted 
not only to reduce the costs of fire-fighting, but also to better inform the local population about the 
necessity to control fire and to respect the regulations. 
 

   
 

Figure 7. In the Hautes-Pyrenees, the traditional practice of prescribed burning is still alive, and a local 
knowledge exists. The pictures show a rangeland burning implemented in the framework of the first local 
committee (Soum det Mont, district of Argélès-Gazost, January 1993). 

 
In the Pyrenees-Atlantiques, finally, where stockbreeding is still very alive (numerous stockbreeders, 
intensive production and large common rangelands), burning is mainly organised by the local 
population without any help from an official side. The incineration of 15,000 ha approximately is 
authorized14 every year, which would correspond to 10% of the total rangeland area. The surface 
burnt is more than 10 times larger than in the other départements, a consequence of the much more 
intensive breeding-activities, but also of the Atlantic vegetation (bracken heath and Brachypodium 
meadows which can be burnt each year). 
 
 

 
 

Figure 9. Rangeland burning is still a very common practice in the Western 
Pyrenees. On good burning days, dozens of fires are set in each valley. The 
satellite picture (MODIS on Aqua, 16 February 2008) shows only the very 
large burnings. Source: NASA. 

 
 

                                                      
14 In the Pyrénées-Atlantiques, a burning authorization is delivered by the local administration (mayor or National 
Park), while in other départements only a declaration of the burning project is necessary.  In both cases, the data 
indicate an intention to burn, but do not correspond necessarily to the real burnt surface which can be much lower 
(burning impossible because of the atmospheric conditions) or higher (larger surfaces burnt than allowed / 
declared).  



 20

Most of the burnings are well controlled and the know-how of the technique seems still alive. However, 
uncontrolled burning with the subsequent damages in mountain forest exist also in the Pyrenees-
Atlantiques. The accident of 2000, when six tourists were burnt to death, made obvious an urgent 
need for a better organisation of traditional burning. It was interesting to observe that the accident did 
not led to a general incrimination of the practice. This may be linked to the strong practice of 
stockbreeding in this département inducing a large public understanding of the necessity of periodical 
burning. Only a few voices asked for a general prohibition of burning.  
 
In the contrary, after 2000, the official objective was to increase the number of authorized burnings. 
Local burning committees have been established, a large information campaign has been 
implemented and regulations of burning modified. In several valleys (Aspe, Soule), semi-professional 
teams have been set up, in order to implement difficult burnings and to help the local population.  
 
The results were quite positive: in a few years only, the number of burning authorisations increased 
from about 200 to 1100 per year. Simultaneously, the damages in forests have decreased. 
 
 
Conclusions 
 
20 years after the implementation of the first prescribed burning strategies in the Pyrenees, the results 
of the new policies are encouraging: In most cases, the uncontrolled setting up of fire was 
considerably reduced, and forest degradation and the risk of accidents decreased. 
 
In the same time, controlled burning proved to be an appropriate management tool for rangelands. 
The data recorded on permanent transect lines since 1990 confirmed the efficiency of burning 
(Faerber, 1995, 2000). In all cases studied, a significant increase of the pastoral value has been 
observed after burning. The degree and the duration of this positive impact depend mostly on the 
vegetation composition (regeneration capacity of the ligneous species) and on the age of the stands, 
but also on the conditions of burning and on subsequent grazing. The Pyrenean heathlands (except 
Juniper stands) proved to be of high resiliency and often even depend on fire: burning is the only 
disturbance factor able to prevent the natural succession to shrub and wood. Controlled burning 
maintains open rangelands and set up a mosaic of meadows, heath and forests thus increasing 
landscape and habitat diversity at the scale of slopes. 
 
However, the implementation of prescribed burning as a viable improvement practice for rangelands 
needs to take into account the local situation. The example of the 4 Pyrenean départements shows 
that different strategies may allow to set up an efficient policy of land management, and to resolve the 
problem of uncontrolled burning.  
 
Professional burning by a group of specialists can be the only appropriate solution in a fire sensitive 
environment. However, in most cases, the professional solution works only if there is a clear political 
will to support financially prescribed burning: extensive stockbreeders would be unable in most cases 
to pay the real costs, and the temptation to save money by setting illegally fire would be to high. On 
the other hand, as the example of Ariège shows, a professional group can work efficiently only if the 
climatic conditions allow a long burning season. Humid climates would need simultaneous burning on 
many slopes during the few burning days and thus require decentralized solutions. 
 
To give back the control of fire to the stakeholders principally interested in the burnings seems to be 
the only practicable solution in these cases. The success of this approach in the Hautes-Pyrenees and 
in the Pyrénées-Atlantiques was based on three principles: 
 

• an information campaign in order to make all actors involved sensitive to the problem of 
uncontrolled burning,  

• regulations facilitating legal burning,  
• fire management at a local level, including if possible a discussion between all stakeholders 

with a view to a common decision on future land-planning.  
 
The experience of the Pyrenees emphasizes the sensibility of the local population in particular to the 
second point. The French administration tried several times to “secure” traditional burning by more 
restrictive regulations (limitations of surface or of burning time, necessary security measures^). The 
result was either a shifting into illegality of burning (thus uncontrolled fire and high damages), either a 
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local abandon of the traditional practice and consequently a growing up of shrub (thus pasture 
degradation and increasing fire hazards). 
 
If some of these regulations make sense from an ecological point of view (e.g. limitation of the burning 
area), the negative impact of too restrictive regulations has been systematically higher than the 
expected beneficial effects. 
 
Additionally, many of these regulations may seem unnecessary. As a matter of fact, the person igniting 
the fire has a strong interest to avoid dangerous situations (e.g. setting of fire in too dry vegetation), as 
he declared the burning and would consequently be responsible for all eventual damages. On the 
other hand, most burnings are done for rangeland management. Stockbreeders will naturally try to 
reduce the impact of fire on the vegetation, to favour a quick regeneration of the pastures. Generally, 
stockbreeders know quite well when and how to burn. Inappropriate burning under hazardous 
conditions may occur in some cases. But, the stockbreeder responsible for such a burning will be 
affected immediately by the consequences: destruction of the vegetation cover and subsequent 
erosion, thus pasture degradation. He will learn quickly his lesson. The negative ecological impact of 
such rare “wrong” burnings will be much lower than the impact of the many illegal and uncontrolled 
burnings resulting from restrictive regulations. 
 
Finally, the experience of the Pyrenees shows also that the administrative procedure must be easy 
and quick. Both systems, a simple declaration of burning as well as a local demand of authorisation 
work if the paper work is reduced to a necessary minimum. The number of stockbreeders accepting 
the procedure is directly related to its complexity and to the necessary effort. For instance, the 
limitation of validity of burning declarations to a short period often made necessary to proceed to a 
new declaration, if the atmospheric conditions did not allow burning. As a result, during wet winters, 
stockbreeders had to fill out the papers 5 or 6 times before the fire could be carried out. A less time 
intensive procedure certainly would increase the number of burning declarations and contribute to 
reduce illegal burning. The recent efforts, e.g. a project of the Hautes-Pyrenees to make possible an 
online registration of fire declarations, are a step in the right direction. 
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Fire as a Restoration Tool in the Netherlands – First Results from Dutch Dune Areas 

Indicate Potential Pitfalls and Possibilities 
 
 
1. Introduction 
 
During the last three decades, the use of fire as a nature management tool in the Netherlands 
gradually lost ground to other management practices such as sod cutting, mowing and grazing. The 
increased nitrogen and acid deposition were the main reasons for this shift in management practice as 
these forced nature managers to implement more drastic measures to counteract the effects of 
eutrophication and acidification (Roelofs et al., 1993). Simultaneously, a gradual shift in both public 
and governmental opinion concerning the safety issues of the use of fire in nature reserves led to the 
abandonment of the use of fire as a nature management tool in the majority of nature reserves in the 
Netherlands. Nowadays, burning management in the Netherlands is only practiced in a small number 
of heathland areas in the south and central parts of The Netherlands. In the south, burning was never 
totally abandoned, although a transition from large scaled, intensive burning management towards 
local, extensive burning management occurred over time. More intensive use of burning management 
is still practiced in the central parts, on military training areas located in the Veluwe region. Due to the 
explosion risk of military projectiles present in the soil, the use of fire as a means to prevent 
succession towards forest is the only safe method that can be used (van der Zee, 2004). 
 
Recently, burning management received renewed attention from both nature managers and ecologist 
as a viable alternative restoration management practice. It became clear that the success of those 
management practices that focused solely on the -removal of nutrients had its limitations. For 
instance, although sod cutting in grass-encroached heathlands did result in the successful re-
establishment of Calluna vulgaris, other target-species showed little or no positive response. 
Furthermore, the decline of animal species characteristic of dry nutrient poor ecosystems was not 
stemmed by the restoration efforts taken during the last two decades (Stuijfzand et al., 2004).  
 
Recent experiments with liming of sod-cut heathlands showed that restoration of the soil buffering 
capacity was an important factor contributing to the success of restoration. A remarkable increase in 
the germination and settlement of highly endangered plant species (such as Mountain Arnica, Arnica 
Montana) was observed (De Graaf et al., 1998). Positive effects of prescribed burning on both plant 
(e.g., Arnica montana [Hornman and Haveman, 2001]) and animal (e.g., the highly endangered Heath 
Bush-cricket, Gampsocleis glabra [van der Berg et al., 2000]) species composition in heathlands on 
the military firing ranges raised the question whether burning is a viable alternative restoration 
measure in nutrient-poor ecosystems. Following these experiences prescribed burning management 
was considered again as a potential nature management tool in the Netherlands. 
 
In addition to heathlands on nutrient poor sandy soils, coastal dunes are highly sensitive to increased 
atmospheric deposition as well. Increased nitrogen deposition levels in Dutch dune areas, varying 
between 10 and 25 kg/ha/year, resulted in a significant increase in available nitrogen in these 
systems. As a consequence, open dune grasslands such as lichen rich Corynephorus grasslands and 
forb-rich Festuca grasslands (grey dunes) have been seriously degraded as a result of grass-
encroachment by fast growing species such as Sand Sedge (Carex arenaria), Wood Small-reed 
(Calamagrostis epigejos) and Marram Grass (Ammophila arenaria) and/or shrub encroachment by 
Sea Buckthorn (Hippophae rhamnoides), Rum Cherry (Prunus serotina) and Elderberry (Sambucus 
nigra) (Kooijman et al., 1998). In addition, acidification results in the inhibition of the decomposition of 
organic material (Delaune et al., 1981). Combined with the increased litter production by the 
abovementioned tallgrass species, this results in the formation of thick humus and litter layers, which 
in turn hamper the germination of characteristic plant species, in particular forbs and annuals. The 
relevant habitat conditions (warm and dry habitats) for animal species are severely altered as well, 
resulting in a decline in species characteristic of dry dune grasslands, and a general increase in 
euroytopic, mesophylic species. In the case of shrub-encroachment, shading of the soil inhibits 
germination of characteristic plant species and severely alters the microclimatic conditions of the 
habitat, which is thought to be one of the main causes for the decline of characteristic fauna species in 
shrub-encroached habitats (van Turnhout et al., 2003). 
 
To date, restoration management of degraded dry dune grasslands has had only limited success. Due 
to the hilly terrain characteristics, widespread use of mechanical means of vegetation and/or top soil 
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removal is both impractical and expensive. During the last three decades, grazing by large herbivores 
has been widely implemented as a management tool to counteract the process of grass- and shrub-
encroachment and reduce the accumulation of litter and humus. Although this management proved to 
be quite effective in inhibiting further spread of grass-encroachment and/or shrub-encroachment, dry 
dune grasslands that were already in a degraded state before grazing was implemented show less 
pronounced signs of recovery (Kooijman and van der Meulen, 1996).  
 
In order to improve the effectiveness of restoration management of dry dune grasslands, burning has 
gained renewed attention by nature managers and scientists. Possible benefits of using prescribed 
burning include:  
 

a) selective removal of accumulated nutrients such as nitrogen and sulphur by means of 
evaporation and/or oxidation of these elements in gaseous form (Neary et al., 1999);  

b) when executed in the winter period; a relatively low impact on ecosystem functioning, 
compared to more drastic measures such as sod cutting; 

c) a temporary increase in soil buffer capacity as a result of the deposition of cations from ash 
(Raison, 1979); 

d) an increase in the nutritional quality of the vegetation post-burn as a result of both quantitative 
(higher ratio of standing crop/standing dead; higher leaf/stem ratio, shifts in vegetation 
composition) as well as qualitative characteristics (an increase of macronutrient and/or protein 
content in living biomass) of the vegetation (Gimingham, 1972; Van de Vijver et al., 1999); and 

e) higher cost-efficiency of the measure compared to other means of biomass removal.  
 
In order to assess the viability of burning as a restoration tool, The Dutch State Forestry Service 
performed some small-scale experiments with prescribed winter burning in grass-encroached dune 
grasslands on the Wadden Sea Islands. In the same years, a number of summer wild-fires occurred in 
dune areas in both the Wadden sea area as well as the lime richer dune area on the mainland. This 
provided the opportunity to compare the effects of the experimental small-scaled fires to relatively 
large scaled, high intensity fires. 
 
The main research-question of this first investigation was if prescribed burning could be used as an 
effective tool to remove accumulated nitrogen by means of combustion of the litter and humus layers. 
The amount of litter and humus removed by burning, the rate of regrowth of the vegetation and 
accumulation of litter, as well as differences in plant species composition before and after burning 
were investigated. Secondly, the effect of burning management on animal species composition was 
assessed by investigating the carabid beetle assemblages before and after burning. Research on this 
topic focused primarily on the recovery rate of characteristic species and assessed whether this 
recovery was mainly driven by survival or (re)colonization of species. 
 
 
2. Study sites and methods 
 
Prescribed burning experiments were carried out on the Wadden sea islands of Ameland and 
Terschelling (PB1 and PB2 respectively, see Figure 1) in the winter of 2003 and 2004. Burnt plots 
were small; about 0.5 ha surface area per plot. Before burning took place, fire-breaks were created 
around the plots by means of mowing. During and several days prior to burning, temperatures were 
below zero. Prescribed burning took place in the afternoon, using a headfire at wind speeds between 
Bft 1 (Terschelling) and 4 (Ameland).  
 
Wildfires occurred on Terschelling in 2004 on 15 May and in the lime rich mainland-dunes near 
Castricum on 9 August (WF1 and WF2 respectively, see Figure 1). Due to the extreme dry weather 
conditions in both cases and the large scale of both wildfires (55 and 20 ha respectively), the intensity 
of these wildfires was much higher than the prescribed fires. 
 
The vegetation type of the prescribed fire sites was grass-encroached, dry dune grassland, dominated 
by Ammophila arenaria and Carex arenaria. Vegetation type of the wildfire-site on Terschelling was a 
mixture of grass-encroached, Ammophila arenaria-dominated vegetation, intact Corynephorus 
canescens dominated dry dune grassland and dune heathland dominated by Empetrum nigrum. The 
Castricum wildfire site consisted of a mixed vegetation of grass-encroached Calamagrostis epigejos 
dominated dune grassland and shrub-encroached vegetation dominated by Hippophae rhamnoides. 
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Figure 1. Geographical location of the study sites. Prescribed burning-
experiments were executed on Ameland (PB1) and Terschelling (PB2), wildfires 
occurred on Terschelling (WF1) and the dune area of Castricum (WF2). In all 
sites, effect of burning on living and dead biomass was assessed. Carabid 
beetle assemblage was investigated in PB1, WF1 and WF2. 

  
 
At all experimental sites, the biomass of herb, moss and litter layers was assessed by means of 
collecting biomass samples of all three layers before and after prescribed burning. In the case of the 
wildfires, biomass samples of all three layers were collected at the same time in burnt and nearby 
unburned control-sites. On sites PB1 and WF1, samples were taken both directly after burning took 
place, as well as one year after burning in order to assess the speed of vegetation recovery. On site 
PB1, samples were taken only directly after burning took place. On site WF2 biomass samples were 
taken one year after burning took place. The carabid beetle assemblage was assessed by means of 
pitfall-trapping on the sites PB1; WF1 and WF2. Pitfall traps were placed in the burnt areas and in 
nearby unburned vegetation, which was used as a control. 
 
Statistical analysis 
 
Statistical analysis of data was performed using SPSS 13.0 for Windows (SPSS 2004) Difference in 
mean dry weight of each separate layer between treatments was tested for significance using 
independent samples t-tests. When assumptions on normality of data and/or homogeneity of variance 
were violated, Mann-Whitney tests were used. Carabid beetle assemblage was compared between 
treatments using the classification program Twinspan (Hill, 1979). At the Castricum wildfire site, 
differences in proportions between total flight capable and flight incapable carabid beetles were tested 
for significance using Pearson’s chi square test for independence. 
 
 

WF2 

PB2 
WF1 

PB1 



 26

3. Results 
 
Biomass removal 
 
In all study sites, burning resulted in significant losses in standing biomass (Table 1). Total biomass of 
moss and litter layers in the prescribed burning study sites was unaffected by burning treatment. In 
contrast, biomass of moss (Empetrum nigrum) and litter (Ammophila arenaria) layers was significantly 
reduced in the wildfire study site on Terschelling (WF1). Although no moss layer was present in the 
burnt treatment in the A. arenaria site, it did not differ significantly to the control site as a result of high 
variability in total biomass in the control vegetation. Biomass of litter did not differ between both 
treatments in the E. nigrum site. In the burnt site, litter consisted mainly of ash deposits and 
incompletely burnt remnants of the previous vegetation (visual assessment), suggesting that a 
substantial combustion of litter that was present before burning did indeed took place. 
 
 
Table 1. Mean biomass (g/m2) and significance of difference between burnt and control vegetations, subdivided 
into standing crop, moss and litter layers, directly after burning. 
 

Area Vegetation type Layer Treatment N 
Mean 

biomass 
St. error 
of mean 

Significance 
of difference 

PB1 

Calamagrostis 
epigejos/Carex 
arenaria/Ammoph

ila arenaria 
dominated 

standing 
burnt 16 39.97 5.59 

p<0.001 
control 16 354.33 31.76 

moss 
burnt 16 191.51 50.24 

N.S. 
control 16 216.73 41.53 

litter 
burnt 16 414.66 67.14 

N.S. 
control 16 382.28 68.17 

PB2 

Ammophila 
arenaria 

dominated 

standing 
burnt 4 179.74 32.86 

p<0.01 
control 4 421.60 47.09 

moss 
burnt 4 13.08 13.08 

N.S. 
control 4 59.96 21.54 

litter 
burnt 4 264.28 53.73 

N.S. 
control 4 685.92 209.68 

Empetrum nigrum 
dominated 

standing 
burnt 4 127.24 58.60 

p<0.001 
control 4 1727.76 194.64 

moss 
burnt 4 0.00 0.00 

N.S. 
control 4 26.4 15.31 

litter 
burnt 4 392.12 74.58 

N.S. 
control 4 633.00 69.61 

WF1 

Ammophila 
arenaria 

dominated 

standing 
burnt 4 82.76 10.97 

p<0.01 
control 4 749.20 165.87 

moss 
burnt 4 0.00 0.00 

N.S. 
control 4 290.16 142.46 

litter 
burnt 4 62.68 28.68 

p<0.01 
control 4 228.28 24.64 

Empetrum nigrum 
dominated 

standing 
burnt 8 210.72 47.55 

p<0.001 
control 8 776.96 85.04 

moss 
burnt 8 0.38 0.38 

p<0.001 
control 8 287.10 85.49 

litter 
burnt 8 165.56 35.05 

N.S. 
control 8 234.44 103.351 

 
 
Recovery of vegetation 
 
After six months; mean biomass of standing crop, moss and/or litter layer did not differ significantly 
between burnt and control treatments at the experimental burning site on Ameland (PB1; Table 2). 
The wildfire site on Terschelling (WF1; Table 2) still showed significant differences in total biomass 
after one and a half year. Biomass of all three layers in the E. nigrum vegetation was significantly 
lower compared to the control. In the A. arenaria dominated vegetation however, mean biomass only 
showed significant differences in the litter layer. This was largely a result of fast vegetative recovery of 
A. arenaria from (belowground) rhizomes and/or root systems that survived the fire. More importantly, 
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this effect was also pronounced in the burnt Empetrum nigrum dominated sites. Fast vegetative 
regrowth of A. arenaria resulted in a shift from E. nigrum dominance in the pre-burn state into 
Ammophila arenaria dominance post burn.  
 
One year after the fire, at the wildfire site near Castricum (WF2), significant differences in mean 
biomass were only found in the moss layer. Reduction in litter biomass was near significant; biomass 
of standing crop showed a recovery towards pre-burn conditions within one year. 
 
 
Table 2. Mean biomass (g/m2) and significance of difference between burnt and control vegetations, subdivided 
into herb, moss and litter layers, 6 months (PB1); 1.5 years (WF1) and 1 year (WF2) after burning. 
 

Area Vegetation type Layer Treatment N 
Mean 

biomass 
St. error 
of mean 

Significance 
of difference 

PB1 

Calamagrostis 
epigejos/Carex 
arenaria/Ammop
hila arenaria 
dominated 

standing 
Burnt 16 310.63 46.65 

NS. 
Control 8 417.36 55.51 

moss 
Burnt 16 335.86 41.27 

NS. 
Control 8 319.70 87.19 

litter 
Burnt 16 246.29 51.67 

NS. 
Control 8 328.98 105.15 

WF1 

Ammophila 
arenaria 

dominated 

standing 
Burnt 4 688.52 244.76 

N.S. 
Control 4 639.52 118.03 

moss 
Burnt 4 349.00 344.95 N.S. 

Control 4 340.16 195.79 

litter 
Burnt 4 150.32 6.37 

p<0.05 
Control 4 695.96 109.26 

Empetrum 
nigrum 

dominated 

standing 
Burnt 8 157.48 31.68 

p<0.001 
Control 8 882.50 132.15 

moss 
Burnt 8 2.54 1.485 

p<0.001 
Control 8 352.56 82.11 

litter 
Burnt 8 43.12 7.728 

p<0.001 
Control 8 180.26 25.56 

WF2 

Calamagrostis 
epigejos/Hippop
hae rhamnoides 

dominated 

standing 
Burnt 10 174.93 22.56 

N.S. 
Control 10 277.49 75.19 

moss 
Burnt 10 0.00 0.00 

p<0.001 
Control 10 414.50 76.85 

litter 
Burnt 10 53.15 15.10 

N.S. 
Control 10 123.98 42.10 

 
 
 
Short term effects of burning on carabid species composition 
 
Experimental site: Ameland (PB1) 
Two months after the execution of burning, the species assemblage of the carabid beetle community 
showed a weak affinity with the burnt and unburned control sites (Figure 2). The most pronounced 
difference however, existed between unburned, Corynephorus canescens dominated vegetation and 
all grass-encroached vegetations, independent on whether burning did or did not took place in those 
vegetation types (first division, eigenvalue of 0.407). Other differences in species composition between 
sampling sites were indifferent on whether burning took place (second and third division, eigenvalues 
0.242 and 0.381 resp.) or showed a weak, but consistent difference between burnt and control sites 
(fourth division, eigenvalue 0.168). 
 
Six months after burning (Figure 3), significant difference in species assemblage was only found 
between unburned Corynephorus canescens dominated vegetation (including one control grass-
encroached site) and all other sites, independent on whether that site had been subject to burning 
management or not (first division, eigenvalue 0.250). 
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Fig 2: Twinspan dendrogram of Carabid beetle assemblage of the experimental burnt site at Ameland (PB1), 2-3 
months after burning took place. B= burnt site; C= control site. Abbreviations between brackets: GE= Grass 
encroached vegetation; Cor=Corynephorus canescens dominated vegetation. Numbers shown at each division 
are eigenvalues (between 0.0-1.0) associated with that division. Scores associated with carabid species are 
abundance classes from lowest (1) to highest (9). 
 
Wildfire site: Terschelling (WF1) 
Total number of species captured at the wildfire site was low compared to the other investigations. The 
species assemblage on the wildfire site at Terschelling showed some reaction to burning (Figure 4), 
however, the vegetation present prior to burning also had a large impact on the species composition 
after burning. Burnt Corynephorus canescens vegetation differed most in species composition with the 
other sites (first division, eigenvalue 0.284). Further divisions were made between burnt and unburned 
vegetations and former E. nigrum dominated vegetation and Ammophila arenaria dominated 
vegetation (second and third division; eigenvalues 0.307; 0.211 resp.). 
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Fig 3: Twinspan dendrogram of Carabid beetle assemblage of the experimental burnt site at Ameland (PB1), 6-7 
months after burning took place.  B= burnt site; C= control site. Abbreviations between brackets: GE= Grass 
encroached vegetation; Cor=Corynephorus canescens dominated vegetation. Numbers shown at each division 
are eigenvalues  (between 0.0-1.0) associated with that division. Scores associated with carabid species are 
abundance classes from lowest (1) to highest (9). 
 
 
Wildfire site: Castricum (WF2) 
Total number of species trapped was much higher compared to the other investigation areas. The 
species assemblage was clearly affected by burning (Figure 5); most of the unburned sites are 
separated from the bunt sites (first and fifth division, eigenvalues 0.301; 0.300 resp.). Total number of 
species trapped in the burned sites was higher than in the unburned control sites. Furthermore, a clear 
distinction could be made between species with flight capability and species which do not have flight 
capability. Flight capable species were mostly responsible for the divisions. For instance: group 6, 
consisting of four control sites lacks a substantial number of flight capable species, which are present 
in the other sites. Differences in species composition between the two groups that were separated in 
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the fifth division (group 4 (burnt sites) and 5 (control sites)) shows the same pattern; several flight 
capable species that are found in the burnt sites, have not been found in the control sites. The 
difference in occurrence of flight capable species compared to flight incapable species was also 
pronounced when considering individual densities: the relative number of species caught with flight 
capability was significantly higher in the burnt area compared to the unburned control (χ2-test; obs: 
208; exp: 154.62; p< 0.001). 
 
 

 
Fig 4: Twinspan dendrogram of the carabid beetle assemblage on the wildfire site at Terschelling (WF1) three 
months after burning. B= burnt sample sites; C=control sample sites. Abbreviations between brackets: Amm= 
Ammophila arenaria dominated; Emp= Empetrum nigrum dominated; Cor= Corynephorus canescens dominated. 
Numbers shown at each division are eigenvalues (between 0.0-1.0) associated with that division.Scores 
associated with carabid species are abundance classes from lowest (1) to highest (9) 
 
 



 31

 
 

 
 
Fig 5: Twinspan dendrogram of the carabid beetle assemblage at the Castricum wildfire site (WF2). B= burnt 
sample sites; C=control sample sites. Numbers shown at each division are eigenvalues (between 0.0-1.0) 
associated with that division.Scores associated with carabid species are abundance classes from lowest (1) to 
highest (9). Species in bold are capable of flight. 
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4. Discussion 
 
Burning experiments 
 
In both experimental burning sites, the total biomass removed by the fire was low. For any measure to 
be successful in terms of nutrient removal, substantial amounts of accumulated litter present in the 
system have to be removed. This was not the case in both burning experiments; no significant 
reductions in neither moss nor litter biomass have been recorded. 
 
Possible causes for the low impact of the burning experiments can be found in the method of 
execution. Both experimental fires were carried out as headfires. The use of headfires results in 
generally fast-moving fire fronts. As a result, temperatures in the soil remain generally low (Whelan, 
1995). Another possible cause for the low removal of biomass was the relative high moisture content 
of the moss and litter layers. Although the timing of the experimental fires was aimed at a point in 
which the moisture content of these layers was as minimal as possible, at the time of the execution, 
water content of moss and litter layers was still high enough to prevent combustion. After six months 
standing crop biomass of the experimental prescribed burning site was fully recovered. Similar results 
were found in the species composition of the burnt sites compared to the control sites: the initial minor 
impact of burning on species composition disappeared within six months after the fire. Furthermore, 
carabid beetle species composition clearly differed between relative intact dry dune grasslands and 
the grass-encroached sites. Recovery of the burnt sites towards the species composition of these 
intact sites did not take place. The impact of the burning experiments on ecosystem functioning could 
therefore be classified as generally low. 
 
Wildfires 
 
The wildfire site at Terschelling showed that under the right circumstances, fire is capable in removing 
substantial amounts of accumulated litter in dune grasslands. This fire took place under much dryer 
circumstances than the prescribed burning experiments resulting in higher fire intensity and significant 
reductions in biomass of moss and litter layers. The rate of vegetation recovery depended on the type 
of vegetation that had been subject to fire. Vegetation recovery in E. nigrum dominated vegetation was 
less marked than in the A. arenaria dominated vegetation. This was probably an effect of differences 
in intensity of the fire between both vegetation types. Fires in E. nigrum dominated vegetation are 
known to reach high temperatures (Vestergaard and Alstrup, 1996). This is probably a result of optimal 
aeration characteristics of the branched, shrub-like growth form of the vegetation. Possibly, the 
presence of highly flammable resins present in Empetrum play a role in the intensity of the fire as well, 
although the occurrence of the latter effect still needs confirmation. The post-burn vegetation 
development was in both vegetation types similar: A. arenaria was able to quickly recolonise the area 
by means of vegetative regeneration; ultimately resulting in the same grass-encroached condition in 
the case of the Ammophila sites and a shift from Empetrum dominance towards Ammophila 
dominance in the former E. nigrum vegetation. This shift in vegetation dominance in Empetrum sites 
was also found in the investigation of Vestergaard and Alstrup (2001) in Danish dune heaths that were 
subject to wildfires. The authors argue that this period of dominance by A. arenaria will be short-lived 
as a result of the lack of fresh sand supply, of which A. arenaria is dependent for survival (Van der 
Putten and Van der Stoel, 1998). In the Netherlands, however, both increased nitrogen deposition 
(Kooijman et al., 1998) and acidification (De Boer et al., 1998) enables A. arenaria of gaining and 
holding a dominant position in stable dunes as well. For example, the occurrence of a wildfire in 1993 
on the same island in grass-encroached, former grey dune vegetation resulted in a fast development 
towards the grass-encroached Ammophila dominated state (Ketner-Oostra et al., 2006). The biomass 
data of the wildfire site in the lime rich dunes near Castricum (WF2), confirm this observation. One 
year after the fire, standing crop as well as litter biomass fully recovered to unburned conditions; moss 
biomass however was still lower compared to unburned conditions. In accordance to the 
developmental processes in the lime poor dunes, vegetation recovery towards tall-grass dominance 
developed rapidly. 
 
The carabid beetle assemblage of both wildfire sites are considerably different both in total species 
richness as in species composition. These differences are probably a result of differences in soil 
chemistry (lime poor versus lime rich dunes), the resulting differential effect of nitrogen deposition and 
acidification on ecosystem functioning (Kooijman et al., 1998) and ultimately, the degree of 
degradation of the pre-burn habitat and surroundings. This resulted in a generally species poor 
carabid community at the Terschelling wildfire site, which harbored a low number of characteristic 
species of dry dune grassland communities, whereas the species composition of the Castricum 
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wildfire site was both rich in total number of species, as well as species characteristic for dry dune 
grassland communities. 
 
As a result of the high intensity of the fire, the carabid beetle assemblage of both wildfire areas 
showed a rather strong reaction to the fires. In both wildfire sites, the species composition in burnt 
vegetation differed to unburned controls in the direct vicinity. This difference was at least partially 
explained by local extinction of several species (which occurred most markedly in the high intensity 
burned Empetrum sites at Terschelling) followed by recolonization of the area from on-site survivors 
as well as immigrants from the surroundings. Recolonization by means of immigration has been found 
in the Castricum wildfire site. The occurrence of several flight capable species in the burnt area was 
largely responsible for the differences in species composition between sampling points in burnt sites 
and between all sampling points in burnt and unburned sites. Furthermore, the relative number of flight 
capable species caught in burnt sites compared to control sites was higher than would be expected if 
recovery was solely driven from local survival. As a result of this colonization, total species richness 
was higher in the burned sites compared to the unburned nearby vegetation. 
 
However, this effect only occurred at the relatively species rich Castricum site. This suggests that the 
area surrounding the Castricum burn site, when compared to the Terschelling site, has a higher level 
of heterogeneity in carabid beetle communities present. Successful recolonization of the area by 
characteristic species therefore depends on the presence of intact, species rich carabid beetle habitats 
in the direct vicinity of the burnt area.  
 
 
5. Concluding remarks 
 
One of the difficulties concerning burning management as a restoration tool involves the method of 
burning. This study shows that at present, experience and knowledge on how the technique of burning 
is to be used is largely lacking. Therefore, it remains questionable if the use of winter fires is a viable 
management option as a tool to remove substantial amounts of nutrients. The results of the wildfires 
show that burning can remove substantial amounts of organic material, although whether or not the 
same results can be obtained with a controlled fire remains an open question. 
 
Furthermore, it is clear that burning alone is not capable of restoring dry dune grassland vegetation. 
Fast vegetative regrowth of tallgrasses quickly results in the re-establishment of grass-encroached 
vegetation. In the worst scenario, the end-result is even less favourable than the previous condition 
(as observed in the rapid post burn grass-encroachment of Empetrum dune heaths). The use of 
additional management aimed at the inhibition of fast vegetative regrowth of tallgrasses could be a 
viable option to reduce this effect. The most obvious management option is the use of grazing 
following burning. Several studies have shown a preference of freshly burnt area’s by large herbivores 
(Hobbs et al., 1991; Vandvik et al., 2005; Anderson et al., 2006), resulting in a high grazing pressure 
on the target area, which in this case could possibly result in the successful restoration of dry dune 
grasslands. The recovery of fauna communities characteristic of dry dune grasslands provides us an 
even greater challenge. Successful restoration of fauna communities depends on several factors, at 
least including the presence of nearby relict populations, survival –immigration interactions and the 
suitability of the post-burn habitat (Anderson et al., 1989; Delettre, 1994; Swengel, 2001; Panzer, 
2002; Hochkirch and Adorf, 2007). 
 
In order to improve the level of knowledge involving burning management to both nature managers 
and researchers in the Netherlands, the Ministry of Agriculture, Nature management and Food quality 
has commissioned a literature study on the effects of prescribed burning in nature areas. This study is 
nearly completed and the report (Bobbink et al., 2009) will be soon available. Topics addressed by this 
literature study are: the effects of prescribed burning on (i) physio-chemical soil properties, (ii) the 
nutrient-state and nutrient availability and (iii) biota (including flora, fungi and fauna). Environmental 
parameters (type of vegetation; weather conditions, etc.) that influence the outcome and effectiveness 
of burning-management and the type of burning technique used on the outcome of the measure are 
also included in this literature study 
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Prescribed Burning of Coastal Heathlands in Western Norway: 
History and Present Day Experiences 

 
Introduction 
 
Anthropogenic heathlands constitute a part of the common cultural heritage of Europe. During 
thousands of years, regular controlled burning was essential for the maintenance of these cultural 
landscapes. The fires were an integrated part of the farming in the coastal zone where these 
heathlands mainly were found. Today large parts of the anthropogenic heathlands have disappeared, 
and so has the traditions of heathland burning. Where areas of this type of cultural landscape still 
exist, they need proper management to survive for the future. In order to safeguard this legacy of small 
scale European coastal farming, the most effective strategy is to encourage the use of traditional fire 
based heathland management. This is the best way to preserve the diversity of the landscape and to 
increase its productivity for sheep grazing. 
 
Cultural heritage of Europe 
 
The anthropogenic heathlands and moorlands of Western Europe are old cultural landscapes. Unlike 
alpine heaths, which are caused by climate, the anthropogenic heathlands are man-made and have 
been maintained by grazing and regular burning over thousands of years. They are mainly found 
along the coastal zone of the Atlantic Ocean from Portugal to Northern Norway, and in areas of similar 
climate (Figure 1). 
 
In spite of the great variations of natural conditions over this large area, the population living here had 
to face many of the same ecological challenges. People therefore in the long run made similar 
environmental adaptations. In particular the heathland farming was done in the same manner. 
Because of this common type of land use practice, the remaining heathlands today represent a 
common cultural heritage of Europe (Haaland, 2002). 
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Figure 1. Map of major distribution of anthropogenic heathlands in Europe at the 
beginning of the 19th century. Source: HEATHCULT/The Heathland Centre. 

 
 
Heathland farming started soon after the introduction of livestock husbandry to Western Europe. Even 
as far north as in Western Norway, the earliest datings of intentional heathland burning are about 5000 
years old (Kaland, 1979, 1986). Gradually greater areas were cleared from shrubs and forests, in 
order to make heathland pastures for low intensity all-year-round grazing. This process went on during 
thousands of years until about 1800, when the heathlands obtained their greatest distribution area. At 
that time they were dominating the coastal landscapes of Western Europe. Since then, more than 80% 
of the heathlands has disappeared, and in several countries there are only remnants left. These old 
cultural landscapes are thus today also among the most threatened types of nature in Europe 
(Haaland, 2002). 
 
The seven characteristics of anthropogenic heathlands 
 
Throughout their entire distribution area, the anthropogenic heathlands of Europe share a set of 
common characteristics. 
 

• They are open habitats. Traditionally the farmers could leave small copses of trees or shrubs 
for the grazing animals to seek shelter during bad weather. Shrub-browsing could also provide 
beneficial nutrients for the winter grazing animals. However, these copses were kept strictly 
under control by regular burning of the surrounding areas.  

• They are dominated by dwarf-shrubs. In most of Europe, Calluna vulgaris is the most 
important species. But in the southern part, different species of Erica and dwarf species of 
broom and gorse are as important. Similarly, Empetrum nigrum occurs abundantly in the 
coastal heathlands of Northern Norway.  
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• They were used for all-year-round grazing. The distribution of anthropogenic heathlands is 
confined to areas of oceanic or sub-oceanic climates that permit winter grazing. In 
Scandinavia this includes the westernmost coasts of Norway and Sweden and most of 
Denmark.  

• They were managed by regular burning. This was done in order to optimize the fodder 
production of the heather plants, and to prevent invasion of shrubs and trees into the pastures.  

• They belonged to farmers practising strictly different productions of infields (cultivating) and 
outfields (grazing). The anthropogenic heathlands were not part of a slash-and-burn cultivating 
system.  

• All over Europe, except Britain, there are traditions of heather mowing. This was mainly done 
for the purpose of winter fodder collection. 

• Heathland soil has been used in different ways to improve the soil nutrient content of the 
cultivated infields.  

 
Traditional coastal farming of Western Norway 
 
The west coast of Norway has an oceanic climate, implying mild winters with little or no snow. Under 
these conditions, the traditional breeds of smallstock and even young cattle had no problem to survive 
the winters outdoor (Figure 2). They needed however food, and for that reason the farmers maintained 
large areas of Calluna-dominated heathlands. Different from grasses and herbs that loose their fodder 
value when withering in the autumn, the evergreen heather plants keep their fodder value unchanged 
during the year. 
 
 

 
 

Figure 2. Traditional winter grazing in the heathlands outside Bergen. Photo: P.E. Kaland. 
 
 
The possibility of all-year-round grazing made the techniques and the methods of coastal farming to 
be very much specialized on heathland pasture management. In the rest of the country, where the 
livestock had to be fed indoors half-the-year, the farmers had to spend a greater part of their time on 
winter fodder collection. Due to the practice of heathland farming, the need of winter fodder at the 
coastal farms was strongly reduced. 
 
Unlike heathlands in most of continental Europe, the coastal heathlands of Norway are maritime 
landscapes (Figure 3). The resources of the sea were readily available, and e.g. seaweed, shell and 
fish remains were used as supplement to the manure in order to enhance the nutrient content of the 
cultivated soil. Because of the heathland based land use system, the farmers had time to go fishing as 
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well, leaving much of the daily work at the farm for the women. Fish was of course important to the 
diet, but also of commercial interest. This was particular the case in Northern-Norway, where the 
famous stockfish was produced from the cod, without adding salt, by outdoor drying during the spring 
months (Alsaker and Herje, 1999). 
 
 

 
 

Figure 3. Anthropogenic heathlands along the coasts of Western Norway are also maritime 
landscapes. Photo: Svein Haaland. 

 
The economy varied among the heathland farms at the coasts of Western Norway; in the outermost 
part farming was a supplement to fishing, in the inner part fishing was a supplement to farming. 
Because of the mixed subsistence with stable supply of food, people could live well on small farms. 
This specialized system of utilizing the natural resources allowed for a higher population density at the 
coast than in any other rural areas in the world at similar latitudes. 
 
 
Heathland management and the importance of burning 
 
The individual plants of Calluna vulgaris undergo structural changes during their life span 
(Gimmingham, 1972). If the plant is growing undisturbed (without management), the production of 
wood will increase with age, and consequently the fodder value will decrease. In order to avoid this 
shrub development of the heather plants, the farmers used to put the heathlands at fire at regular 
intervals. The frequency of these fires depended of the grazing pressure, in particular during the 
winters. If this was high, the lignification of the heather plants proceeded slowly and the needed fire 
frequency was low. With a low grazing pressure, it was necessary with a higher frequency of fires. 
 
In order to avoid damage of the soil structure and the seed bank stored here, the burning always was 
done in late winter or early spring, in periods of nice weather. Some slow wind was beneficial, but of 
course not too strong. The farmers always were burning in the wind direction, and let the fire stop 
against different natural limitations, like the sea, water courses or bare rock formations (Figure 4).  
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Figure 4. Heathland fire to be stopped by the sea. Photo: Svein Nord. 
 
 
The fire had a tree-fold effect on the vegetation. Firstly, most of the biomass of the old, woody heather 
community burned off, including young specimen of trees and shrubs. Secondly, the heather plants 
would start to regenerate, normally already after a few months both from the roots and from the seed 
bank in the soil. Thirdly, many of the seeds embodied in the soil from grass- and herb species started 
to germinate after fire. Due to this, grasses and herbs dominated the vegetation of newly burned areas 
the first years after fire. Gradually the Calluna plants regained their dominance. 
 
The farmers normally burned several limited areas instead of making one big fire. In this manner they 
obtained a patchy structure of the vegetation (Figure 5). Some areas became dominated by grasses, 
some by young heather and others by old heather. In some restricted areas they also permitted small 
copses of shrubs to survive, in particular willows, as an extra nutritious supplement for the livestock 
during the winters. The mosaic pattern was dynamic, and it gave the highest fodder value of the 
pastures over the year.  
 

 
 

Figure 5. The farmers always burned in a mosaic in order to achieve optimal 
fodder production throughout the year. Photo: P.E. Kaland. 
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In addition to the all-year-round grazing and the regular burning, the heathlands were also managed 
by mowing. Heather mowing was done in order to collect extra winter fodder for the cattle. The 
mowing took place during the winter and early spring, and the heather was given fresh to the cattle. As 
much as one third of the winter fodder for the animals could be heather collected in this way. 
 
Traditional heathland management can be summarized in a cyclic manner (Figure 6). Until about 100 
years ago all coastal farmers followed the cycle seen to the left in the figure. Even 50 years ago, still 
many farmers were actively utilizing the heathlands. But during the next 20 years nearly everybody 
ceased, and the result is seen to the right in the figure. The earlier open landscape became 
increasingly overgrown by shrubs and trees, and this process is still accelerating today. 
 
 

 
 

Figure 6. Traditional farming maintained the heathlands in a cyclical management as seen to the 
left in the figure. When farming was reduced, the successions started as shown in the right part. Ill.: 
P.E. Kaland and Kjersti Isdal. 

 
 
Heathland history of Western Norway 
 
After the last glaciation the coasts of Western Norway were colonized by trees, and at mid-Holocene 
the coastal landscapes were totally forested. The main forest trees were pine, oak, alder and birch 
(Fægri 1940, 1944; Kaland, 1984, 1986; Paus and Moe, 1996). By the study of many local pollen 
diagrams from peat deposits of the historically known cultural landscape, we have obtained a good 
understanding of how the coastal forests were transformed into open heathlands. 
 
These studies have revealed that this fundamental change of the vegetation followed a certain pattern. 
Within limited areas the forest disappeared rapidly and was replaced immediately by Calluna-
dominated heathlands. On a local scale thi s was a total deforestation. The vegetation composition of 
the subsequently developing heath was obvious influenced by grazing livestock, indicating that the 
local deforestations were related to farming (Kaland 1979, 1986). In addition, in all diagrams there are 
high content of microscopic charcoal particles, not only at the level of deforestation, but also in all later 
peat layers. This documents that regular heathland burning was an integrated farming technique 
already at the time of the first deforestations early in the Neolithic.  
 
In order to understand the formation of the heathlands, it is important to realize that this was not a 
synchronous process along the coast. There may be great local variations in the age of deforestation, 
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even between two neighboring islands or from one farm to another (Kaland, 1986). This demonstrates 
the anthropogenic nature of the coastal heathlands, they are man-made landscapes. 
 
The oldest dates of heathland burning from Western Norway are about 5000 years old (Kaland, 1986). 
From the data available today, it seems likely that the earliest heathlands developed at about this time 
on the westernmost parts of the coast, mainly on islands and similar localities easy to restrict. This 
method of land use was however rapidly taken up by people elsewhere along the coast, and gradually 
wider areas were deforested.  
 
By comparing the pollen analysis with archaeological data, three different driving forces behind the 
deforestation are revealed. In Western Norway, the real change to a farming economy took place in 
the Late Neolithic period (Bakka and Kaland, 1971; Myhre, 2004; Hjelle et al., 2006), and during this 
process the first proper expansion of heathlands can be seen in many pollen diagrams (Kaland, 1986). 
In the agricultural favourable areas of Jæren in the southern parts of Western Norway, the major 
expansion of heathlands took place immediate afterwards during the subsequent Bronze Age (Prøsch-
Danielsen and Simonsen, 2001). 
 
Further north along the coast, e.g. in the poorer agricultural areas west of Bergen, the major 
expansion period of the heathlands came later, during the earlier part of the Iron Age, when better 
tools for the forest clearances became readily available. From this time period we also have proper 
documentation of the relationship between heathland formation and permanent farm settlements 
(Kaland, 1979; Kaland, 1986; Kvamme, 1982).  
 
The heathland expansion culminated during the 12th and 13th century. At this time the coastal 
landscape was dominated by heathlands from the southernmost parts of Norway to Lofoten in the 
north. In Western Norway the heathland zone could be as broad as 40 km and in some areas even 
more. Further north the zone was narrower because the stronger climatically gradients from west to 
east made restrictions for the possibility of winter grazing. But on the outermost islands of Lofoten, the 
winters are as mild as in Western Norway. 
 
The distribution area of heathlands remained unchanged during the next 600 years. It is no evidence 
for substantial overgrowing and reforestation of West Norwegian heathlands during this time, not even 
after the demographic and agricultural crisis from1350, when more than 50% of the population died 
and many farms were deserted. It has been shown that large farms often took over the land belonging 
to the smaller farms as additional pasture-land (Myking, 1973), and in this way the landscape 
remained open.  
 
The processes of deforestation and heathland burning are often criticized to be destructive to the 
nature and causing erosion. In the oceanic climate of Western Norway, the opposite is true. The rate 
of peat growth and soil formation has increased after the deforestation due to changes in the soil 
water balance, and this is not harmed by properly done burning (Kaland, 1986). The coastal 
heathlands are cultural landscapes that many places have remained stable for thousands of years. 
This had not been the case unless the farming techniques involved had been sustainable and not 
destructive to the landscape. 
 
 
Heathland development after the industrial revolution 
 
During the 19th century, great changes took place in European economy, settlement pattern and food 
production. Farming methods were made more efficient and new and bigger breeds of livestock were 
introduced. Because of these changes heathlands came under pressure and gradually they started to 
disappear over large areas. 
 
In Norway the changes started later, and for a long time coastal farming was little affected by the new 
development. The knowledge of the old land use methods, e.g. the heather burning, therefore 
survived as a living tradition much longer in Norway compared to many other heathland areas in 
Europe. However, gradually the ancient livestock breeds were replaced by modern ones, and little by 
little the heathlands lost their economic importance for the farmers. But until about 1950, large areas of 
authentic heathlands still were intact in Western Norway.  
 
After the Second World War, large efforts were made to modernize farming in Norway and make it 
more efficient. At the same time extensive programs of tree planting in the coastal areas were 
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intensified. The effect of all this was that traditional use of the heathlands nearly totally ceased. Only a 
few farmers were still burning, and during the 1970s the last ones gave up. Because of the high fodder 
demands of the modern sheep breeds, heathlands were not used even for summer grazing, in stead 
the coastal farmers transported their sheep to summer pastures in the mountains.  
 
 
Overgrowing and reforestation 
 
The consequence of leaving the heathlands unused has always been overgrowing by shrubs and 
trees. This process started to increase over large areas due to the changes in agricultural policy in the 
1950s, and from the late 1970s it has accelerated. The most aggressive shrub species is Juniperus 
communis that even use to be present in moderately grazed heathlands of low burning frequencies. If 
the grazing pressure is too low or ceases completely, the juniper takes over in a few years and causes 
difficulties for the heather plants to survive. In wet or badly drained areas, different species of willows 
may become a problem as well. 
 
The most common invading tree species are birch, pine and sometimes rowan. In particular in areas of 
short distance to existing forests, these trees can develop copses and thickets within a few years if 
heathland management suddenly stops. The kinds of forests that develop today due to overgrowing 
are totally different from those forests that were cleared away by the farmers in the past (Figures 7 and 
8). 
 
 

 
 

Figure 7. Authentically managed heathlands on the coast of Western Norway, photographed in 
1971. Farming ceased in 1975. Photo: P.E. Kaland. 

 
The large scale overgrowing of the heathlands going on today has serious consequences for the 
coastal landscape: 
 

• The outfields lose their potential for grazing and food production. 
• The value of the landscape for outdoor life and recreation is strongly reduced because it 

becomes difficult to move around in these overgrown areas. In addition the views and the 
highly appreciated experience of open land is disappearing. 

• The biodiversity is reduced both in the overgrown habitats and in the region, as many of the 
species adapted to live in the heathlands has no other places to go (Grimsby, 2000; Nilsen, 
2004; Kvamme et al., 2004). 
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• The heritage of the landscape disappears. The heathlands are man-made and have been 
maintained for generations by the coastal farmers, and they are thus a part of the coastal 
heritage. In addition comes the physical, cultural remains spread out in this landscape. When 
they are overgrown by trees they become invisible and over time they risk to be destroyed by 
the roots.  

• The ancient breeds of livestock adapted to take benefit of the heathland environment are 
disappearing.  

• The knowledge about traditional farming techniques based on natural resources disappear. 
This includes prescribed burning as well as competence on handling the ancient breeds of 
livestock. 

• The landscape becomes more inflammable. Old, woody heather combined with thickets of 
juniper, pine and birch imply a great increase of the fuel load production compared to 
traditionally managed heathlands. Because of the high content of resin and etheric oils in the 
pine and juniper, these kinds of vegetation behave like fire bombs if they start to burn 
uncontrolled on a warm and windy summer day. During the later years there have been 
several severe fires in overgrown cultural landscapes due to this development. 

 
 

 
 

Figure 8. Exactly the same view as figure 7, photographed in 2005. Photo: P.E. Kaland. 
 
 
Overgrowing and tree planting are the major threats to the remaining heathlands today. But manuring, 
cultivating and building activities are locally taking their lots, and for the moment the development of 
windmills for electricity production along the coast is a great issue. In south-western parts of Norway, 
increased deposition of airborne nitrogen on the ground may cause problems to the heathlands in the 
future. 
 
 
Safeguarding of heathlands: The Heathland Centre 
 
In the 1960ies it was mainly the botanists who were alarmed by the overgrowing. In the 1970ies the 
environmentalists started to be worried, and in the 1980s a majority of the farmers realized that this 
could be a problem. In the 1990s the agricultural and environmental authorities began to map valuable 
cultural landscapes and to try out different economical systems to support grazing in such areas. 
However, this has not been sufficient to reduce the overgrowing, and still (2009) there is no plan for 
safeguarding heathlands in Norway, although this has been proposed for more than 20 years 
(Steinnes, 1988; Fremstad et al., 1991). 
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In 2000 The Heathland Centre opened at Lygra, located on two small islands 40 km northwest of 
Bergen. This is a research and interpretation centre for coastal heathlands. In cooperation with the 
local farmers, about 150 hectares of authentic heathlands are managed in traditional manner. This 
includes prescribed burning and all-year-round grazing by the traditional breed of outwintered sheep 
that was reintroduced to the area 17 years ago. The intention is also to keep other breeds of cows and 
goats that we know traditionally were used in the heathlands (Figure 9).  
 

 
 

Figure 9. Aerial view of The Heathland Centre at the northern part of Lygra and the 
neighbouring island Lurekalven. Photo: P.E. Kaland. 

 
 
Since the preparation work started in 1992, different parts of the heathlands have been burned every 
year. The area is organized for outdoor life and the centre has an educational program for school 
classes of all ages. Different courses are given about sustainable land use methods of the coastal 
landscape, including prescribed burning. The idea and development of The Heathland Centre have 
received a lot of attention during the last ten years. This publicity and the activity at the centre itself 
has been essential in order to increase the understanding of the values of coastal heathlands, and to 
raise public awareness of the problems related to rapidly overgrowing landscapes. 
 
 
New life to old landscapes 
 
During the last twenty years, the coastal population has become increasingly worried for the dramatic 
vegetation changes in their environment. At the same time, nobody can afford to live as they did 100 
years ago. However, many people try to revitalize aspects of the traditional heathland farming in 
combination with modern professions. In particular it is great interest in the reintroduction of “Ancient 
Norse Breed of Outwintered Sheep”, in common speaking called wild-sheep. 
 
This breed was the traditional type of sheep that was common along the coasts of Scandinavia for 
hundreds and probably thousands of years. It was the sheep of the Vikings, and they brought it to the 
islands in the North-Atlantic. Even today descendents from this breed are found e.g. on Island, 
Shetland, the Orkneys and Outer Hebrides. However, in Norway modern breeds with higher yields 
gradually replaced the older ones from about 1850 and later. Finally the ancient breed was only left in 
a small island society southwest of Bergen called Austevoll. For different reasons the people living 
here took care of this elderly type of sheep, and they also continued the traditions of how to handle 
these animals (Løne, 1991). Because they were hardier and shyer compared to the modern breeds, 
they were often called wild-sheep. But they did always belong to the local farmers. 
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During thousands of years, this breed has developed together with the coastal heathlands. The 
animals are perfectly adapted to live outdoor at the west coast of Norway, and they are specialists to 
survive the winters on the heathlands, even when the ground is covered with snow (Figure 10). In 
addition to heather, they eat grass and herbs in the summer, they eat seaweed and during the winter 
they also eat trees and shrubs if available (willows in particular). With access to heather they do not 
need any extra supply of fodder to survive the winter. Compared to modern breeds they are much 
smaller and are running much faster, and they jump over a tall man without any difficulties. They are 
very hardy and resistant to both frost and sickness.  
 

 
 

Figure 10. The animals of “Ancient Norse Breed of Outwintered Sheep” are experts 
of surviving the winters on the coastal heathlands, even when the ground is covered 
by snow. Photo: Anne Magnussen. 

 
Due to the demands for higher farming efficiency of the time, the wild-sheep at Austevoll started to be 
endangered in the 1950s. However, some of the farmers and local agricultural authorities were fully 
aware that these animals possessed many valuable properties that had been lost in modern breeds. 
They therefore started a conscious work to safeguard the breed. They succeeded, and when the 
knowledge about the qualities of these sheep was spread along the coast, the interest of reintroducing 
the breed from Austevoll to other areas started to grow. In particular during the last 20 years it has 
been a rapid increase in the number of wild-sheep. Today about 30,000 sheep of the old breed are 
kept outdoor during the winters, and they are spread along the entire west coast. They constitute 
about 3% of the total number of sheep in Norway (Figure 11). 
 
The popularity of the wild-sheep is mainly due to three reasons. Firstly it is an easy way to produce 
food in the outfields without too much labour. Secondly the wild-sheep are clever to keep the 
landscape open, and thirdly the meat is better paid than the meat from modern breeds. The wild-
sheep meat has got a very good reputation in the restaurant-branch due to its taste, structure and 
lower content of fat. The wool has on the other hand got a bad reputation because the modern 
spinning machines cannot treat it. However, it is nothing wrong with the wool, it is the machines that 
are not constructed for this kind of wool. When it is treated by hand it gives the most wonderful results, 
which are very well paid for (Vangen et al., 2007). The same is the case for the fleeces. Very few are 
living from wild-sheep farming alone, but this is a nice extra income for hundreds of families living on 
farms that today have become too small to be run economically within the framework of modern 
agricultural policy. 
 
The heathlands were also grazed by other animals. The last remnants of a special breed of 
outwintered meat-goats do still exist on a few places. They were more widespread earlier, but much of 
their history is still unknown. Today they are endangered, but efforts are taken to safeguard them for 
the future. We do not know about a special coastal cow. However, two different breeds of cows do still 
exist that are exclusively for Western Norway. They were widely used in the heathlands earlier, but 
today they are mainly kept in other parts of Western Norway. This is partly due to limitations given by 
the veterinary regulations that are made for the modern breeds. The hardiness of the old breeds 
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seems to be forgotten by the authorities. However, hardy breeds of cattle have been introduced in the 
coastal heathlands during the later years, e.g. the “Scottish Highland Cattle” has proved to be 
successful.  
 
 

 
 

Figure 11. The animals of “Ancient Norse Breed of Outwintered Sheep” are small but 
hardy, they run very fast, the meat is excellent and the wool gives wonderful products 
when treated by hand. Photo: P.E. Kaland. 

 
 
The most numerous livestock in the heathlands today are the honeybees. Heather honey is famous for 
its taste, high quality and healthiness. Many beekeepers therefore transport their hives out in the 
heathlands from July to September in order to secure this valuable product. They are however worried 
for the present decrease in production areas because of the ongoing overgrowing of the heathlands.  
 
Although traditional heathland farming totally has vanished today, it is an increasing interest to 
revitalize some of the methods that has proven to be successful in the past. As shown in these 
examples, this is mainly related to niche products of high qualities. The demand for clean food, 
produced in an ecological sustainable manner and of high quality, is rapidly increasing. Consumers 
are also getting more concerned about the environmental consequences of food production, and the 
associations of the wild-sheep farmers are utilizing this in their advertisements: “Buy one kg of wild-
sheep lamb meat, and you have preserved one decare of heathlands”.  
 
 
Burning for the future 
 
During the last 10-15 years the interest of heathland burning has started to increase. This is mainly 
due to the growing popularity of the wild-sheep along the coast. The animals are yielding their best if 
they are kept on properly managed heathlands, and therefore the farmers want to take up again the 
old tradition of prescribed burning.  
 
In many farms or villages they know that heathland burning has been done earlier. What is 
remembered today is however only the stories about the accidents, which in most cases have been 
wildfires caused by carelessness during the summer. People are therefore convinced that burning is 
impossible, or very difficult at their place. That their ancestors three generations ago were burning 
every winter as a part of their farming, has been forgotten today. 
 
The renewed interest of heathland burning is also coming from others than the wild-sheep owners. 
Private persons and organisations involved in nature conservation and outdoor life activities are 
getting worried for the increasing overgrowth of the landscape and environmental and agricultural 
public authorities have now started to understand that prescribed burning will be necessary in order to 
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safeguard different types of nature and habitats for the future. It has however been a long way to go 
for many conservationalists to realize that the only way to preserve nature types like heathlands is to 
burn them at regular intervals. 
 
The competence we possess at The Heathland Centre are based on 30-40 years of experience from 
heathland burning. We learned the techniques of this farming method in the late 1960ies and the 
1970ies from the last farmers in the region who still were burning their heathlands in authentically 
manner (Figure 11). Since then we have been practising this in different areas, and since 1992 we 
also have been burning at Lygra and Lurekalven in order to restore the cultural landscape of The 
Heathland Centre as authentic as possible (Figure 13). We try to develop and improve the method by 
combining the lessons we learned from the old farmers and our own experiences with the present 
research results from heathland ecology (Kaland, 1999; Kvamme et al., 2004).  
 
 
 

 
 

Figure 12. Authentically heathland burning by Mandus Fondenes in 1971. Photo: P.E. 
Kaland. 

 
 
 
In addition to the courses we give at The Heathland Centre, we often have been asked to come to 
local communities to explain the benefits and the techniques of controlled heathland burning. The 
audiences at these gathering are farmers, landscape managers, people from the local fire brigades 
and general public of interest. If possible we always go out and burn off an area in addition to the 
theoretical part. Often we cooperate with other experts informing about wild-sheep farming and 
product development (Figure 14). At such occasions we may attract more than 100 participants. In this 
way we have left numerous black footprints behind along the entire coast, and we know that the 
activity of heathland burning today is much more frequent than it was ten years ago.  
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Figure 13. History of heathland burning at The Heathland Centre 1992 – 
2008. Ill: The Heathland Centre. 

 
 

 
 

Figure 14. Modern farmers learning the ancient farming technique of heathland 
burning in 2005. Photo: Aslaug Aalen. 

 
 
Traditional heathland burning was primarily management fire in order to maintain the quality of the 
heathland pastures. Today we have to face the problem that most burning is more or less restoration 
fires. The heather plants may be 40-50 years old with woody, coarse stems that burn incompletely. 
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Underneath such old heather a thick layer of mosses develops on the ground. This is normally not 
possible to burn properly away by fires in early spring. Regeneration from the roots of old heather 
plants develop slower than from younger plants and the moss layer obstruct the seed germination. To 
come around these problems we have started to burn later in the spring so the vegetation can be as 
dry as possible without risking soil combustion. But after 15 April it is not legal to make fires in the 
outfields of Western Norway.  
 
A major problem of Norwegian heathlands is the juniper (Juniperus communis). It grows like a weed 
and has taken the position that brooms and gorse have in the continental and British heathlands. In 
Norway we have no wild growing gorse, and brooms are only found in the heathlands of the 
southernmost tip of the country. Juniper has very hard and long lasting wood and was earlier used for 
many purposes. Today it is only growing wild. In areas of tall growing juniper, the fire has to be 
planned very carefully because they burn fiercely when first ignited. Still, the “skeletons” of the junipers 
have to be removed manually afterwards. The good thing with the juniper is that it is killed after 
burning, compared to brooms and gorses that are favoured by burning. 
 
Due to the accelerating reforestation during the last 50 years, the dispersal pressure of seeds from 
trees into the heathlands has increased, and many species, e.g. birch, readily germinate on newly 
burned ground. It is therefore a risk of undesired vegetational successions after fire. We have 
observed that the sheep love to stay in the recently burned areas, and they effectively remove all 
sprouting trees and most other invasive plants to the heathlands. Due to this experience we always 
recommend livestock grazing in combination with heathland burning, even if the purpose of the fire is 
pure management, e.g. for outdoor life.  
 
Another issue we strongly recommend to everybody who plans to start heathland burning is to have a 
good relationship with the fire authorities and the local fire brigades. They always need to be informed 
about planned heathland burning, because people who don’t know that this is done under controlled 
conditions will observe the fire. In general fire authorities have little knowledge about heathland 
burning, and in many districts they are very sceptical to this practice. We therefore try to inform them 
as good as we can, and to convince them that this kind of controlled burning is beneficial compared to 
great uncontrolled wildfires during the summer. 
 
Prescribed burning is essential to proper heathland management. This has been of great importance 
in the past, but it may prove to be as important for future food production. Traditional cultural 
landscapes like the heathlands, developed and were maintained over long time as a consequence of 
food production based on natural resources. The ancient breeds of livestock were specialists of 
utilizing the conditions of these landscapes. Many of the properties of these ancient breeds were lost 
during the development of modern types of livestock for the industrial farming. Today many arguments 
are calling for a revision of the agricultural policy, and in this work it will be necessary to utilize the 
ecological experience of the past farming methods. Of particular importance is the caretaking of 
ancient breeds of livestock and their genetic resources, and to safeguard the landscapes where they 
are adapted to survive. The story of wild-sheep reintroduction and heathland restoration along the 
coast of Norway, is a good example of how future food production can be developed by the 
combination of landscape heritage and the diversity of traditional breeds of livestock. 
 
 
IFFN contribution by 
 
Mons Kvamme 
The Heathland Centre 
N-5912 Seim 
NORWAY 
 
and 
 
Peter Emil Kaland 
Department of Biology 
University of Bergen 
Allegt. 41 
N-5007 Bergen 
NORWAY 



 50

 
References 
 
Alsaker, S., and Herje, T. 1999. Kysten vår. Namdalskysten gjennom10 000 år. Kystbok, Namsos. 
Bakka, E., and Kaland, P.E. 1971. Early farming in Hordaland, Western Norway. Problems and 

approaches in archaeology and pollen analysis. Norwegian Archaeological Review 4, 1-35. 
Fremstad, E., Aarrestad, P.A., and Skogen, A. 1991. Kystlynghei på Vestlandet og i Trøndelag. 

Naturtype og vegetasjon i fare. NINA utredning 029. 
Fægri, K. 1940. Quartärgeologisches Untersuchungen im westlichen Norwegen II. Zur spätquartären 

Gescichte Jærens. Bergens Museums Årbok 1939-1940, Naturvitenskapelig Rekke 7, 1-201. 
Fægri, K. 1944. Studies of the Pleistocene III.Bømlo. Bergens Museums Årbok 1943, 

Naturvitenskapelig Rekke 8, 1-100. 
Gimmingham, C. H. 1972. Ecology of Heathlands. Chapman and Hall, London. 
Grimsby, P.Ø. 2000. Gjengroing av kystlyngheiene – ikke bare tapt kulturhistorie og identitet. Bergen 

Museums skrifter 6, 37-41  
Haaland, S. 2002. Fem tusen år med flammer. Det europeiske lyngheilandskapet. Fagbokforlaget 

Vigmostad & Bjørke, Bergen.  
Hjelle, K.L., Hufthammer, A.K., and Bergsvik, K.A. 2006. Hesitant hunters: a review of the introduction 

of agriculture in western Norway. Environmental Archaeology 11, 147-170.  
Kaland, P.E. 1979. Landskapsutvikling og bosetningshistorie i Nordhordlands lyngheiområde. In: På 

leiting etter den eldste garden (R. Fladby and J. Sandnes, eds.), 41-70. Universitetsforlaget, 
Oslo. 

Kaland, P.E. 1984. Holocene shore displacements and shorelines in Hordaland, western Norway. 
Boreas 13, 203-242.  

Kaland, P.E. 1986. The origin and management of Norwegian coastal heaths, as reflected by pollen 
analysis. In: Anthropogenic indicators in Pollen Diagrams (Behre, K.E. (ed.), 19-36. Balkema, 
Rotterdam.  

Kaland, P.E 1999. Kystlynghei. – In: Skjøtselsboka for kulturlandskap og gamle norske kulturmarker (A. 
Norderhaug, ed.), 113-126. Landdbruksforlaget. 

Kaland, S. 1979: Lurekalven, en middelaldergård fra vikingtid/middelalder. En økonomisk studie. In: På 
leiting etter den eldste garden (R. Fladby and J. Sandnes, eds.), 71-86. Universitetsforlaget, 
Oslo. 

Kvamme, M. 1982. En vegetasjonshistorisk undersøkelse av kulturlandskapets utvikling på Lurekalven, 
Lindås hd., Hordaland. Thesis, University of Bergen. 

Kvamme, M., Kaland, P.E., and Brekke, N.G. 2004. Conservation and management of North European 
coastal Heathlands. Case study: The Heathland Centre, Western Norway. HEATHGUARD, The 
Heathland Centre, Norway. 

Løne, T. 1991. Villsauen i Austevoll. Jord og gjerning 1991, 33-46. 
Myhre, B. 2004. Agriculture, landscape and society ca. 4000 BC – AD 800. In: Norwegian Agricultural 

History (R. Almås, ed.), 12-77. Tapir Academic Press, Trondheim. 
Myking, J.R. 1973. Jordbrukskrise og busetnad i Lindås skipreide i seinmellomalderen. Report Nr. 8, 

Lindåsprosjektet, University of Bergen. 
Nilsen, L.S. 2004. Coastal heath vegetationin central Norway; recent past, present state and future 

possibilities. Doctoral Thesis at NTNU 76. Trondheim. 
Paus, A., and Moe, D. 1996. Type region N-j, coastal area, southwestern Norway (northern Rogaland - 

southern Hordaland). In: Palaeoecological events during the last 15000 years. Regional 
syntheses of palaeoecological studies of lakes and mires in Europe (B. Berglund, H.J.B., Birks, 
M. Ralska-Jasiewiczowa and H.E. Wright, eds.), 167-170. John Wiley & Sons, Chichester. 

Prøsch-Danielsen, L., and Simonsen, A. 2000. The deforestation patterns and the establishment of the 
coastal heathland of southwestern Norway. Ams-Skrifter 15, 1-52. 

Steinnes, A. 1988. Vern og skjøtsel av kysthei i Rogaland. Økoforsk Rapport 1988 11, 1-119. 
Vangen, O., Sæther, N.H., Norderhaug, A., Holtet, M.G., Holand, Ø., Fimland, E., Sickel, H., and 

Hufthammer, A.K. 2007. Beitende husdyr i Norge. Tun forlag. 
 



 51

 
Prescribed Fire Experiments in Krasnoyarsk Region, Russia 

 
In Russia understory burning and prescribed burning on logged areas are prohibited for use. All forest 
fires starting on forested areas and logged sites obligatory should be suppressed immediately. 
However, many scientists had been noted about positive effects of surface fires and offered different 
kind of their use in silviculture. Starting from 1996 experimental prescribed fires in slash fuels in 
Siberia have been conducted under the auspices of the Russian-American Central Siberian 
Sustainable Forest Management Project. High load of slash fuels is the main cause of logged areas 
high fire danger. Often wildfires start on logged areas and then move to surrounding forests. 
Mechanical removal of slash fuels practically impossible due to the labour-consuming character and 
the absence of suitable equipment. Removal of natural forest and slash fuels using broadcast burning 
on logged areas starting from 1996 by 2001 in area summed more than 900 ha in Krasnoyarsk Region 
(Central Siberia) allow to solve 3 main issues. First, logged area fire danger fully disappears during 2-3 
years and it is very low during 5-10 years after prescribed burning. Second, prescribed burning creates 
conditions for natural and artificial regeneration. The last involves planting seedlings or sowing seeds. 
Third, prescribed fire exclude soil erosion inherent in mechanical treatment and strengthen fireweed 
growth favouring the development of coniferous seedlings. Along with fires starting from logged sites 
wildfires in forests damaged by pests represent big problems for foresters and forest fire fighters. 
Mechanical treatment and prescribed fire were used to restore a mixed conifer stand (Picea-Abies-
Pinus) following mortality from an outbreak of Siberian moth (Dendrolimus superans sibiricus). Moth-
killed stands often become dominated by Calamagrostis, a sod-forming grass. The large amount of 
woody debris and the sod hinder coniferous seedling establishment and development as well as 
creating conditions favourable to the establishment and spread of wildfires. Fire has been 
demonstrated to be an effective method of reducing woody debris and eliminating sod, but the random 
nature and timing of wildfires often do not create conditions favourable for conifer regeneration. 
Following treatment, the potential for wildfire was reduced and the area was suitable for either natural 
conifer regeneration or planting without further mechanical site preparation. Also fires in wildland-
urban interface have great potential to be catastrophic due to high forest fuels load after many years of 
intensive suppression policy. These kind of catastrophic fires occur not only in Eurasian boreal forests 
but also in other forests of our planet. People can be injured in fire, homes and properties could be 
destroyed not only in small populated areas but small cities. Experimental prescribed understory burns 
had been carried out to decrease surface fuel load and to remove regeneration thickets having high 
potential for crown fires. It was established that creation of park like forest stand without regrowth and 
understory with minimal surface fuel load near populated areas will help to exclude catastrophic forest 
fires. 
 
 
Introduction 
 
Fires in forests of Siberia always have been as constantly active factors of forests shaping and their 
biodiversity. In most cases they define plant types and their dynamics. Due to many studies each 
forest plant formation has "fire regime" characterized by definite fire type and its intensity, fire 
frequency, levels of biogeocenosis destruction and its post fire recovery dynamics. In Russia it was the 
common practices of spring burning, firing for berries and honey production, burning to flush pasture 
and assist hunting (Pyne, 1997). The history of forestry shows a wide use of fire as understory 
“refreshing” measure for fuel reduction and stimulation of mushroom growth, as well as for fuel 
reduction burns on logged areas by broadcast burning (Tkachenko, 1931). Until the middle of the 20th 
century the use of fire in Russian forest management was almost fully forbidden, with the exception of 
slash burning on piles during the winter period.  
 
However, positive influence of surface fires on a forest had been noted in the beginning of last century 
and it was offered to use fire as helpful instrument for planting (Tkachenko, 1911). Some authors 
offered prescribed fires for broadcast burning of slash fuels after logging (Pobedinsky, 1955), 
understory burning in mature pine stands 5-10 years before logging (Belov, 1973), surface fire using 
as thinning instrument of pine saplings (Furyaev, 1974), broadcast prescribed understory burning of 
pine and larch stands of 40-50 years for wildfire hazard reduction (Melekhov, 1983). But in a reality 
these studies were only as recommendations and the use of understory burning and prescribed 
burnings on logged sites were prohibited. Only after 1995 the use of early spring burns in grass fuels 
near roads had been permitted to mitigate fires starting near roads during fire season (Valendik, 
1996).  
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The new era of fire use in forestry of Russia encouraged foresters and scientists to look for more 
effective and cheap methods of cleaning logged areas and facilitating reforestation. Following the 
large basic scientific experiment and a regional fire analysis in the frame of the Fire Research 
Campaign Asia-North (FIRESCAN) in Krasnoyarsk Region in 1993 (FIRESCAN Science Team, 1996; 
Goldammer and Furyaev, 1996) the development of prescribed burning techniques was supported by 
international projects, such as Sustainable Forestry, FIREBEAR, ROLL USAID (Valendik et al., 2000).  
 
Starting from 1996 experimental prescribed fires in logging slash in Siberia have been conducted 
under the auspices of the Russian-American Central Siberian Sustainable Forest Management 
Project, which is a joint venture between the V.N. Sukachev Institute of Forest (Siberian Branch of the 
Russian Academy of Sciences), the Krasnoyarsk Forest Committee of the Russian Federal Forest 
Service, and the USDA Forest Service (Valendik et al., 1997, 2000, 2001, 2004). 
 
The experimental prescribed fires were studied on clearcuts at dark coniferous forests on flat and 
mountainous terrains, as well as understory burning in pine stands and broadcast burning of stands 
dead after defoliation by insects, notably the Siberian silk worm (Dendrolimus superans sibiricus 
Tschetverikov). Below these prescribed experimental fires are described separately. 
 
 
Prescribed fires on logged sites 
 
Problem of forest fires is very high  in regions where forests actively are in use for logging. Often 
clearcuts without regeneration have natural high fire hazard due to their peculiar microclimate and high 
load of slash fuels mainly fire carriers. As a result there is high probability to start high intensity 
wildfires during all fire season. Localization and suppressing of these wildfires are impossible without 
using of expensive heavy machinery. As a rule wildfires starting on logged areas then move into 
adjacent forests for industrial use and make huge damage. Also wildfires on planted logged areas 
without slash fuels removal have adverse effects killing planted seedlings. 
 
 Mechanical removal of slash fuels practically impossible due to the labour consuming character and 
the absence of suitable equipment. As the costs of mechanical slash and debris piling and removal 
increased considerably during the last decades, the forest enterprises rejected these mechanical 
methods. So currently forest loggers make slash removal not properly or leave them without cleaning. 
So it is important to find more cheap methods for slash removal after logging. 
 
 Fire management on logged areas envisages the solving of two issues, first, their fire hazard 
decreasing and second, creating optimal conditions for first stage of forest regeneration.  
 
Areas for study were in dark coniferous forests of southern taiga subzone (western macro slope of 
Yenisey Ridge) where mixed spruce-fir-kedar forests with green mosses and different grasses in 
understory are dominating. 
 
Natural conditions of forest zone are favorable for natural regeneration of main forest forming species. 
But in many cases pine stands are replaced by other species. And only forest fires and selective 
cutting could provide pine species domination in forest regeneration structure. 
 
Logged areas usually are covered after logging mainly by Calamagrostis and different grasses. Often 
also they covered by fireweed and Calamagrostis and then later they transform into Calamagrostis 
and raspberry cover and these logged areas have unsatisfactory regeneration (Ogievsky, 1966). 
 
All logged areas covered by Calamagrostis are considered as areas hardly regenerating by coniferous 
species and so they should be as highest priority objects for artificial seeding or planting. 
Calamagrostis forms thick sod in these logged areas and areas has long period for coniferous 
regeneration whereas deciduous species are regenerating during 3-5 years after logging. Also these 
logged areas have clear form of prolonged species replacement.  
 
Currently in forestry practice striving is dominating for coniferous regeneration saving when logging 
forest stand. However studies in these forests show that this method of saving regeneration doesn’t 
justify itself due to poor saving of them during logging using heavy machinery and also regeneration 
high mortality after drastic changes of microclimate and growing competition with grass and brush 
cover after logging. Poor regeneration also could be explained by Calamagrostis, thick sod forming 
grass, saved regeneration can’t compete with this grass (Valendik et al., 2006). 
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Coniferous regeneration inventory before and after logging carried out on 12 logged areas showed 
that number of regeneration was 3-10,000 small trees per hectare and 5-40% of them was saved after 
logging. After immediate removing of trees on forest stand regeneration drying begin due to changed 
microclimate conditions. One year after logging healthy regeneration consisted 25% of saved young 
trees. This quantity of viable regeneration can’t restore coniferous forest. Following years further 
mortality of saved small trees is watched and the competition with grass-brush layer is strengthened.  
 
Studies on logged areas burned in wildfires showed that after intensive fires they are covered by 
fireweed. This kind of logged areas covered by fireweed had successful coniferous regeneration 
especially after wildfire where there were abundant seeds on conifers (Valendik et al., 2000). Also it 
was noted that after low intensity wildfires Calamagrostis growth even strengthens.  
 
So we can conclude that  
 

• study areas on spruce-fir forests logged sites with podzol soils usually are covered by 
Calamagrostis. After medium intensity wildfires logged areas are covered by fireweed and 
after low intensity creeping wildfires by Calamagrostis mixed by fireweed. 

• It is extremely difficult to make natural and artificial seeding or planting on logged areas 
covered by Calamagrostis due to thick sod layer. 

• Saving of natural regeneration during logging using heavy machinery is not satisfactory. First 
years after logging regeneration has 100% mortality or falls down. Partially regeneration 
survives only in small stands left after logging. 

 
In 1996 and 1997 a series of experimental plots were prepared at 9 dark coniferous logging slash 
clearcuts near Predivinsk (Krasnoyarsk Region). Experimental burning sites were selected in Bolshaya 
Murta leskhoz (an administrative forest management enterprise) and firelines were prepared for 
prescribed burn by Predivinsk lespromkhoz (an administrative forest industry enterprise, chiefly 
connected with logging) staff immediately after logging. Slash fuels resulted from clearcut logging of 
dark coniferous stand (fir, spruce) on the sites 1 to 2 years before burning. Logging was done in winter 
using LP49 felling machines. Clearcuts were 20 ha to 50 ha in area and surrounded by firelines 4 m to 
6 m wide made by bulldozer. Some clearcuts were divided by firelines into small 2 ha to 3 ha plots. 
Advance regeneration left after logging had red needles due to sudden exposures to light in many 
clearcuts. 
 
Preburn sampling of all fuels was made on each experimental site. Fuel loads of surface fuels were 
determined on the transect using small sampling plots (0.2 x 0.25 m) for 1-hr forest fuels and (0.5 x 0.5 
m) for live forest fuels every 10 m. Fuel loads of downed woody materials were defined on transects 
15 m long from these sampling points. Post-fire sampling of fuels was also done near the same points 
to determine fuel consumption (more about fuel sampling procedure see next chapter).  
 
Forest fuels – fire carriers of Groups I and II (Kurbatsky, 1970) cover logged area with load up to 35 
t/ha. Forest fuels of Group III and fire spread delayers are burning after ignition of Group I fuels. Their 
load reaches 200 t/ha and combustion continues up to several hours. When they are burning in 
concentrated piles burning firebrands are intensively arising up and could be transported by winds to 
long distances. Due to stable intensive combustion of these fuels even plenty of vegetating grasses 
and brushes cannot stop the spread of the fire. 
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Table 1. Structure and load of fuels- fire carriers of Groups I and II (up to 0.7 cm in diameter) 
 

Number of 
logged 
area 

Fuel Loads of different Groups (t/ha) 

Fire spread 
delayers 

Fire Carriers 
Total 

Group I Group II 

1/97 0.58 8.59 10.40 19.57 
2/97 0.70 3.16 3.70 7.57 
3/97 0.21 5.32 4.85 10.38 
4/97 2.52 1.26 13.14 16.91 
5/97 2.53 5.67 8.93 17.13 
6/97 1.75 0.97 14.14 16.86 
7/97 1.76 2.24 14.36 18.36 
8/97 0.42 11.32 16.56 28.30 
9/97 0.61 6.83 20.67 28.11 
2/99 0.30 13.92 9.51 23.72 
4/99 1.01 15.94 11.48 28.43 
5/99 0.13 20.95 13.50 34.57 
6/99 0.21 10.75 9.21 20.17 

 
Table 2. Structure and load of fuels of Group III (t/ha) 

 
Number of 
logged area 

Diameter 
Total 

0.7-2.5 cm 2.5-7.5 cm >7.5 cm 

1/97 53.10 74.90 15.40 143.40 
2/97 67.50 63.60 0.00 131.10 
3/97 57.10 53.10 47.60 157.80 
4/97 24.00 29.90 0.00 53.90 
5/97 25.10 26.30 0.00 51.40 
6/97 44.40 36.90 68.40 149.70 
7/97 20.10 60.00 49.40 129.50 
8/97 50.70 51.40 61.60 163.70 
9/97 50.70 36.30 35.70 122.70 
2/99 16.42 16.17 54.13 86.72 
4/99 7.80 37.24 145.66 190.70 
5/99 7.39 3.92 32.75 44.06 
6/99 13.55 21.56 40.09 75.20 

 
Most of fire carriers of Group I and fuels of Group III are concentrated on logs processing area, where 
branches are cut. On felling area fuels structure and load are close to natural fuel load in dark 
coniferous forests. Skidding roads are used for transportation of logs and so fuels of Groups I and II 
are concentrated there. 
 

Table 3. Fire carriers load on different elements of logged area (t/ha) 
 

Logged 
area 

element 

Fire Carrier Groups 

Total 
Portion of 

logged 
area, % 

I II 

III 

 
0.7-2.5 

cm 

 
2.5-7.5 

cm 
>7.5 cm 

Logs 
processing 

area 
14.4 8.7 25.5 24.8 67.4 140.8 8 

Felling area 13.4 10.8 10.1 17.5 61.0 112.7 88 

Skidding 
road 

1.4 3.9 1.8 0 0 7.1 4 

 
Fire hazard on logged areas depends not only from fuels and their load but also from density of fuel 
layer. Forest fuel complexes under canopy and on logged areas achieve their readiness to burn in 
different times. 
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Table 4. Duration of dark coniferous stands and clearcuts readiness to burn (days) 

 

 
Weather station 

Taseyevo Kazachinsk Bolshaya Murta 
Days % Days % Days % 

Fire season duration 141 100 162 100 160 100 
Dark coniferous stand fire readiness 34 24 21 13 25 16 
Clearcuts fire readiness 116 82 123 77 124 78 

 
In study area fire season starts in a middle of April and ends in September. Its duration is between 140 
and 160 days. Dark coniferous stands readiness to burn not exceeds 35 days. They are ready to burn 
15-25 % of fire season duration but on logged areas it equals 75%. All of this define high fire hazard 
on logged areas and so it increases costs for fire protection of forests.  
 
So state of logged areas could be characterized as highly fire hazardous and poorly supported with 
coniferous species for further forest restoration. Forest restoration on these logged areas is prolonged 
for many decades. Therefore, the use of prescribed fire on logged areas for slash removal is quite 
approved and is needed (Valendik et al., 2007). 
 
The use of prescribed fire has been studied on autumn-winter logged areas. It is connected with the 
fact that slash fuels load 40% higher on winter logged areas that summer ones. Also on winter logged 
areas slash fuels arranged more uniformly and are not packed and mixed with soil. So completeness 
of combustion is higher on winter logged areas than on summer ones. Third, litter and duff layer are 
not disturbed and so under slash fuels they are wet and could prevent soils overheating during 
prescribed fires. 
 
After inspection of fresh clearcuts prescribed burn plan had been prepared for each of them. Special 
prescribed fire sheet had been prepared and after filling it was approved by local forest management 
area director and then by Krasnoyarsk forest committee officials. In sheet there have been prepared 
fields for filling of logged area location, characteristics of saved regeneration after felling and its state, 
slash fuels loads and then sketch of logged area have been prepared with characteristics of 
surrounding stands or openings. Also there it should be written purpose and objectives of prescribe 
burn with information who should be informed about the prescribed burn. Prescription windows with 
recommended optimal conditions for prescribed fire describing relative humidity, wind velocity, fire 
carriers moisture content, air temperature etc. should be filled in the sheet. On clearcut plan should be 
drawn ignition sequence and arrangement of firefighters and heavy machinery for holding of RX fire. 
Planning of firefighters actions in a case of unforeseen and in extreme situations should be defined in 
a sheet. Fire safety should be prepared on sheet and discussed before burn. Responsible persons for 
prescribed burning, firing, holding, mopup and patrolling after burn should be appointed before burn 
(Valendik et al., 2000).  
 
In preparation of this document person responsible for prescribed fire should be guided by document 
“Guidelines for prescribed fires on dark coniferous forests logged areas of Krasnoyarsk Region” 
prepared based on these experiments. In guidelines it was written about RX burn planning and 
approval process before burn. Requirements for logged areas selection for RX burn, preparations for 
safe RX burn on logged area (firelines etc.), RX burn technologies, burning methods and ignition 
techniques, optimal conditions for RX burn are fully described in guidelines. RX fire holding, mop-up 
operations, patrolling after burn are given also. Safety requirements, saving of environment, 
documentation should be taken into attention (Valendik et al., 1999).  
 
Based on peculiarities of wildfires arising and spreading on logged areas next prescribed fires 
technologies have been used. They include methods of burning and ignition techniques.  
 
Three methods have been used for prescribed burning on logged sites (Valendik et al., 2007): 
 
1) broadcast burning – on clearcuts with uniformly distributed slash fuels; 
2) two stages burning – on clearcuts where large downed woody fuels have been piled  
3) local burning – on logged sites with alive regeneration. 
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• Selection of prescribed burn methods depend on forest type before logging and weather. 
• Prescribed burn characteristics also depend on forest fuels moisture content, loading, their 

structure and arrangement, relief etc.  
• Flame height and other characteristics of burning define possibility to control burning and 

define needed man power and heavy equipment. 
• So it is needed to forecast prescribed burn characteristics before the burn for that we used 

software BEHAVE which allowed to forecast fire behavior and make prescriptions for burning 
(Kisilyakhov et al., 1997). 

 
Then suitable weather patterns for prescribed burns were determined using images received from 
NOAA satellites by Krasnoyarsk downlink station installed by NASA in Krasnoyarsk Scientific Center, 
Siberian Branch, Russian Academy of Sciences (Sukhinin, 1996). Besides, images also were used for 
detecting the experimental prescribed fire burned areas. Slash fuels burned very intensively and it was 
possible to detect these fires on small areas.  
 
On each logged area weather data as air relative humidity, average wind velocity etc. have been 
defined before, during and after prescribed burn.  
 
For ignition we used procedures:  

• Point ignition 
• Line ignition 
• Circle ignition 
• Combined ignition 

 

After ignition and achieving quasi-stationary state of fire edge such characteristics as spread rate, 
flame length, flame depth have been defined using markers on photo and video images. In some 
cases where we used combined methods of ignition it was possible also define fire characteristics for 
short periods of time. 
 
Fire characteristics among with weather data have been used to optimize prescribed fire timing. In 
prescribed fire planning it is necessary to forecast fire behaviour in definite forest sites and its main 
parameters as fire intensity, flame length, rate of spread etc. The achievement of goals defined before 
using of prescribed fire will depend upon precisely keeping of these fire parameters. Fire behaviour 
simulation on computer substantially simplifies prescribed fire planning.  
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Table 5. Optimal conditions for prescribed burning (tdp = ten-days period) 

 
Period of fire 

season 
III tdp of May – 
I tdp of June 

 

II tdp of June  – 
I tdp of July 

 

II-III tdp of 
July– 

I tdf of August 
 

II-III tdp of 
August – 
I tdp of 

September 

Fire danger class 
 

II-III III III-IV III-IV 

Nesterov Index 
 

600-1600 1700-2000 2100-3000 3100-4000 

Wind velocity 
(m/s) 

< 2 < 3 < 4 < 5 

Relative humidity 
(%) 

> 60 > 40 > 30 > 30 

Dry bulb temperature 
(°C) 

15-18 19-22 20-24 18-20 

 
 
Fire behaviour predicting and fuel modelling system BEHAVE developed at Intermountain Fire 
Science Lab., USA (Burgan and Rothermel, 1984; Andrews, 1986; Andrews, Chase, 1989; Andrews, 
Bradshaw, 1990) was used for experimental prescribed fires planning in slash fuels of clearcuts. 
Custom fuel models were developed for these slash fuels and used as inputs to RXWINDOW program 
for the determination of an optimal range of weather and fuel moisture conditions. 
 
Using initial data and experimental results it has been defined prescriptions for prescribed burning for 
different periods of fire season in study area.´ 
 
After prescribed fire experiments it was found that  
 

• Technologies envisages possibility to use prescribed fire during all forest fire season.  
• Most favourable period for prescribed burns on dark coniferous forests logged areas of Central 

Siberia starts from third ten-days period (tdp) of May by III tdp of June. During this period 
weather is suitable for forest fuels drying and small amount of vegetating plants favour to fire 
spread. 

• Prescribed fires on fresh autumn and winter logged areas have good results. Slash fuels on 
these logged areas dry very fast and burn very intensively. Arrangement of slash fuels not 
close to soil allows its heating to temperatures not higher than lethal temperatures for soil 
microorganisms.  

• Prescribed fires should be started when Nesterov Index (Nesterov, 1949, Valendik et al., 
2006) has III and IV classes of fire danger index when completeness of slash fuels is in 
maximum. 

• Day time 3-4 p.m is favourable to start prescribed burning. This time wind velocity and its 
direction are more stable and peak of prescribed fire comes in evening when it is easier to 
control its spread.  

 
It was found that on fresh winter clearcuts prescribed burns  
 

• Slash fuels with diameters up to 7 cm were utilized by 70-90%, pieces larger than 7 cm – 40-
50% in prescribed burning of fresh logged sites. 

• Duff depth is decreased up to 1-2 cm. 
• Ash content after prescribed burning was up to 2 t/ha which enriched soil. 
• Upper soil temperatures in 1-5 cm layer were not higher than 45-50°С that don’t destroy soils 

properties.  
• 2/3 of site was suitable for seeds and seedlings growing.  
• After prescribed burn live surface covers formed by fireweed create microclimate suitable for 

seeds and seedlings growth. 
• Due to forest management enterprises (leskhoz) data soil treatment using prescribed burn 8-

10 times cheaper than usual mechanical treatment for planting. 
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It was stated that minimal costs of prescribed burns could be achieved when logged area is 
surrounded by dark coniferous forest with low fire hazard, i.e. forest fuels still in wet state to carry fire 
spread. In this case prescribed fire would it escape can’t spread in surrounding forests and so heavy 
fire fighting equipment could not be used for fire mop up. Optimal conditions for prescribed fire depend 
on type of forest before logging. Completeness of slash removal is increased when increased fire 
intensity using different firing technique.  
 
Natural regeneration from seeds is successful on distances 50-100 apart from forest stand. Logged 
areas after prescribed fires have been planted using seeds and seedlings of coniferous species 
without additional mechanical treatment of soil. 
 
Removal of natural forest and slash fuels using broadcast burning on logged areas starting from 1996 
by 2001 in area summed more than 900 ha in Krasnoyarsk Region (Central Siberia) allow to solve 
three main issues 
 

• The use of the prescribed fire technologies on clearcuts allow to decrease slash fuels loading 
by 60%, in particular forest fire carriers by 80% significantly decreasing fire hazard. 

• The completeness of duff layer burn depends on its moisture content and combustion rate and 
is equal to 60%. And 2/3 of the logged area is suitable for planting and seeding without 
preliminary mechanical soil treatment. 

• Prescribed burns allow to eliminate Calamagrostis sp. and turn the process to fireweed 
formation promoting seeds and seedlings growth in first steps of succession. 

 
 
Prescribed fires in forests damaged by Siberian Moth 
 
Forest pests cause great annual wood loss and are a major economic problem in forest management 
(McCullough et al., 1998). In Russia, 13 million ha of boreal forest between the Ural Mountains and the 
Pacific Ocean have been damaged in outbreaks of Siberian moth (Dendrolimus superans sibiricus 
Tschetw.) over the past century (Kulikov, 1971). In the southern taiga, mixed species stands of 
Siberian spruce, Siberian fir, and Siberian pine are most affected by the moth and mortality is often 
severe, killing even regeneration. Farther north, stands of Siberian larch are similarly impacted. In 
some areas, regeneration of native conifers was not observed nearly 100 years after stands were 
killed by Siberian moth (Kulikov, 1971). It is estimated that establishment of stands similar in 
composition to the initial coniferous forest may take 150 to 200 years.  
 
Defoliated forests represent two major problems for resource managers: they have high potential for 
forest fires and they may become unproductive wastelands (McRae, 1986). Because the volume of 
standing and down dead wood is high, moth-killed areas attain high flammability in early spring and 
fires can occur throughout the fire season (Stocks, 1987). 
 
As snags become drier and branch and top breakage add down woody material further increasing the 
potential for high intensity fires (Stocks, 1987). Under such conditions, even heavy machinery may fail 
to contain the fires, allowing them to spread into surrounding living stands. Consequently, the average 
area burned per fire can increase dramatically. For example, in the Usolsky Leskhoz (forest 
management area), the number of fires 6-8 years after the most recent outbreak of Siberian moth 
doubled compared to before the outbreak but the total area burned increased many fold (Valendik et 
al., 2004). 
 
Thus, reducing fire hazard in these forests requires removing dead woody material and accumulated 
ground fuels as a first step. 
 
Mechanical site preparation for natural or artificial seeding or planting under such conditions is 
complicated because Calamagrostis, a thick sod forming grass, often becomes established soon after 
the trees have died and the forest floor becomes exposed to greater sunlight. The sod hampers tree 
seed germination and together with the lack of seed trees in the vicinity are major reasons for the 
delay of natural regeneration. Silvicultural treatments to break up the sod are almost impossible 
because there is typically a lot of downed dead wood and a large number of standing snags.  
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The experimental burning site was in the southern Angara-Kan part of the Yenisey Ridge of the 
Central Siberian Plateau near the Biryusa River basin, approximately 300 km northwest of 
Krasnoyarsk, Russia (57°18′ N, 95°19′ E). The Siberian fir-dominated stand was on a level site with an 
elevation of approximately 250 m above mean sea level. 
 
The most recent Siberian moth outbreak in the area was in the mid-1990s, and it destroyed about 
480,000 ha of dark coniferous forest (mixed spruce, fir, Siberian pine) in the Angara-Yenisey Region. 
Of the total, 50,000 ha were heavily damaged (50-75% mortality) and 240,000 ha suffered complete 
mortality (Grodnitsky et al., 2001). The affected area of the Usolsky Leskhoz, where our study took 
place, was 170,000 ha, or more than 22% of the entire leskhoz. Seventy thousand ha of the leskhoz 
had 75% or greater mortality following the outbreak (Anonymous, 1996). By 2001 the defoliated area 
increased due to additional, secondary insect attacks (Grodnitsky et al., 2001). 
 
The experimental stand was in dark coniferous forest dominated by a Siberian fir overstory with 
approximately 10% birch and scattered individual stems of Siberian spruce and Siberian pine. Height 
of the fir trees averaged 20 m and average diameter at breast height (DBH) was 16 cm. The forest 
floor was composed of green mosses and low grasses. By 2001 all the conifers were dead and the 
only living trees in the overstory were birch. Most of the conifer snags still had fine branches. The 
ground cover was mainly sedges and grass (especially Calamagrostis spp.). Generally the grasses, 
which grow to about 40 cm tall, develop nearly complete cover resulting in thick sod. The litter layer 
and forest floor layer were typically 5-10 cm and 5 cm deep, respectively. 
 
In late August and early September 2001, firelines were established to separate a roughly rectangular 
experimental site (300 x 200 m) within an approximately 1,000 ha block of dead conifer forest. The 
firelines were built using a large (40 ton) special-purpose APL-55 bulldozer) and included a specialized 
blade 3 m wide. A 10 m wide gravel road served as the fireline along the southern side (300 m) of the 
area. The western (200 m) and northern sides were stripped to bare soil by bulldozing 6 m wide 
firelines. The eastern side was bordered by an old cut and also was separated from the experimental 
site with a 6 m wide fireline. Snags on the experimental plot were knocked down with the bulldozer 
shuttling back and forth across the plot at a speed of 5-6 km/h with pass spacing of 15-20 m. More 
than 60% of the snags were knocked down in that manner. Autumn and winter winds downed 
additional snags. As a result, total downed dead wood increased 90% and woody debris 7.5 cm 
diameter and larger more than doubled compared with conditions before the treatment. 
 
Surface fuel loads (downed woody material, litter, understory shrubs and herbaceous vegetation) on 
the experimental plot and an adjacent untreated portion of dead forest were inventoried to estimate 
their structure and distribution before and after knocking down snags. In the treated and untreated 
areas sample plots consisting of equilateral triangles with sides 15 m were installed (McRae et al., 
1979). The apexes were marked with iron stakes to facilitate post-burn inventories. Dead and down 
woody material was measured using the line intersect technique (Van Wagner, 1968; McRae et al., 
1979; Brown, 1974; Brown et al., 1981). All down and dead woody material was tallied by diameter 
classes (<0.7 cm, 0.7 – 2.5 cm, 2.5 – 7.5 cm) along the sides of the triangular sample plots. Diameters 
of larger materials were measured with calipers and their condition noted. Woody surface fuel loads 
were calculated using formulas by Brown (1974). There were no living understory conifers in the 
stand. Crown fuel loadings were not measured. 
 
Litter and duff layer samples were collected from two 20 x 25 cm subplots located at 5 and 10 m from 
the apexes along each side of the triangular sample plots. Moss layer sampling used the same 
protocol on an equal number of nearby subplots (Valendik et al., 2000, 2001). Herbaceous vegetation 
was sampled on two 50 x 50 cm subplots arranged near the litter and moss subplots. The litter and 
duff, moss, and herbaceous vegetation samples were oven-dried for 24 h at 104°C to determine their 
respective fuel loads. Following the protocol of McRae et al. (1979), we installed two depth-of-burn 
pins on both sides of, and perpendicular to, each leg of the triangular sample plots at 0, 5, 10, and 15 
m. 
 
The prescribed burn was conducted on 20 June 2002. Weather conditions before the burn were as 
follows: dry bulb temperature, 18°C; air humidity, 40%; and wind velocity at 2 m, 0-2 m/s from the 
northeast. The Nesterov Index was 1900, corresponding Class IV or high ignition potential. Ignition 
time was 8:00 p.m. 
 
The sequence of ignition was important for controlling the experimental fire and minimizing the 
potential for escape. Ignition was started using drip torches from the northeast corner of the 
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experimental site along the northern fireline. Then ignition continued along the eastern side of the site. 
When the fire front has moved 20-30 m, ignition was undertaken along the fireline across the center of 
the site. When the fire front moved toward the western and southern portion of the site, ignition was 
made along those firelines. That ignition sequence ensured that the fire intensity increased, resulting 
in a convection column in the center of the experimental area. Intensive burning in the middle of the 
stand with flame heights up to 5 m and torching trees induced a strong indraft from the sides toward 
the center, thereby reducing potential for spotting outside the target stand. Nevertheless, the wind at 2 
m was about 4 m/s, tilting the convection column 40-50 degrees and firebrands started spot fires up to 
500 m southwest of the experimental site. Usolsky Leskhoz personnel with a special-purpose 
bulldozer and hand tools successfully suppressed the spot fires. 
 
During the experimental burn, temperature of the mineral soil was monitored at depths of 2, 5, and 10 
cm, using maximum-minimum mercury thermometers, electric thermometers, and melting elements. 
 
After the experimental burn the surface fuel load was re-inventoried on the triangular sample plots. 
Consumption of surface fuels was determined by pre-burn and post-burn fuels loads. Depth-of-burn 
pins were measured after the burn and the depth of remaining organic matter was measured. Litter 
and duff, moss, and herbaceous vegetation samples were collected and oven-dried for 24 h at 104 °C 
in order to determine remaining forest litter loading. On average, deadwood consumed by fire was 
70%.  
 
More of the forest floor and moss layers were consumed in the prescribed fire and prescribed fire were 
effective at killing grasses. After wildfire, the forest floor and moss layers usually can inhibit forest 
regeneration from seeds on moth-killed sites (Furyaev, 1966; Kulikov, 1971). 
 
Post fire forest fuel depth ranged 0 to 1.5 cm (1.1 cm average). That depth does not inhibit seed 
germination or seedling establishment. Therefore, to increase the effectiveness of fire for restoring 
sites for conifer regeneration, a large portion of the snags in a stand should be downed before the site 
burns. This will result in more complete snag consumption and, thereby, more complete consumption 
of the forest floor, moss, and grass layers.  
 
After such controlled fires, large downed woody fuel loading does not exceed 30 tons/ha and the 
minimum unburned piece diameter is about 7 cm. Thus, large downed woody element consumption 
was sufficient to prepare the site for regeneration when the percentage of downed snags pre-fire was, 
on average, about 60%. 
 
This intensive burn did not destroy agrochemical soil properties or induce soil coagulation. Soil 
temperature during the experimental burn reached up to 60°C at 2 cm below the surface. However, in 
general, the maximum soil temperature did not exceed 50°C, and was much cooler with depth in the 
soil. The surface soil horizons became hot enough to kill Calamagrostis while enhancing fireweed.  
 
In spring of 2003, the year following the experimental burn, the site was planted with Siberian pine 
seedlings, without any mechanical site preparation. Seedling survival and growth will be monitored 
over the several years and related to forest floor consumption and micro site conditions. 
 
Our test of mechanically knocking down snags followed by controlled burning was effective for 
reducing dead wood and killing Calamagrostis grass on moth-killed sites, thus enhancing forest 
regeneration and restoration. This combined method resulted in an area suitable for both natural 
conifer regeneration and planting without additional mechanical site preparation. 
 
 
Prescribed understory burning 
 
Another issue related to fire and forest management is forest fires in wildland-urban interface. People 
can be injured in fire and homes and properties could be destroyed not only in small-populated areas 
but small cities. The suppression of any fire in the forest surrounding villages all over the country led 
an unnatural increase of fuel loads, resulting in high-intensity crown fires that threaten settlements. 
These kind of catastrophic fires occur not only in Eurasian boreal forests but also in other forests of 
our planet.  
 
To develop methodologies of fuel reduction in these forest areas, experimental understory prescribed 
burnings have been conducted to decrease surface fuel loads and to remove regeneration thickets 
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having high potential for crown fires. It was recommended that the creation of park like stand without 
regrowth and understory with minimal surface fuel load near populated areas will exclude catastrophic 
forest fires (Valendik et al., 2002). As a result of these studies understory spring prescribed burnings in 
the light coniferous stands around the villages and along the roads have been introduced into the 
practice of forest management. 
 
 
Conclusions 
 

• Special rules and guidelines for prescribed burning have been developed and published in 
cooperation with regional forest management enterprises.  

• Crews of foresters and firefighters have been trained during these experiments.  
• A range of demonstration plots of prescribed burning was established to serve for long-term 

monitoring of post-fire succession.  
• These plots will be integrated into the Eurasian Fire in Nature Conservation Network as well 

as in the Fire Paradox demonstration plot network.  
• The cooperation with these networks will allow further studies of both prescribed burnings (fire 

danger, fire behaviour, fire effects) and long-term fire successions in Siberian forests.  
• The results will be important to extend to other regions of the Russian Federation. 
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Yegor Kisilyakov 
V.N. Sukachev Institute of Forest 
Russian Academy of Sciences 
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Krasnoyarsk 
Russia 
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Ecological Monitoring of Slope Vegetation Managed by Prescribed Burning 
in the Kaiserstuhl Region, Germany 

 
Summary 
 
The impacts of prescribed burning on the vegetation, flora and fauna of the characteristic slopes in 
vineyards were investigated in the Kaiserstuhl Region (Germany). It is concluded that the legally 
prescribed burning is not harmful for the majority of the threatened species and their habitats. 
However, it contributes only marginally to their sustainable protection. Therefore, burning itself cannot 
be considered to be an effective form of slope management. This applies only if combined with other 
measures like mowing, grazing, clearance of shrubs, or removal of top soil. 
 
 
Question, subjects and approach of the study 
 
The impacts of prescribed burning on the vegetation, flora and fauna of the characteristic slopes in 
vineyards were investigated in five study areas of the Kaiserstuhl Region (Baden-Wuerttemberg State, 
Germany) in the period from 2002 to 2005. The key question was to analyse if the process of burning 
inevitably leads to considerable and permanent negative effects for threatened species. On the other 
hand, also the positive effects of burning on the prior targets of nature conservation for this region 
were investigated (see Kobel-Lamparski et al., 2000). A focus was set on preventing the succession of 
shrubs and trees as well as the suppression of dominance stocks (e.g. Solidago gigantea) by 
controlled burning. Preventing the succession of shrubs and trees is the explicit overall concept for the 
development of the characteristic slopes within vineyards in the Kaiserstuhl-Region. 
 
Apart from the vegetation types, the main subjects of the study were selected target species of several 
groups of species: flora, birds, reptiles (especially Lacerta bilineata), butterflies and burnet moths, 
mantids and grasshoppers, ground beetles, spiders, bees and terrestrial snails. The selection of target 
species comprised a broad range of indicator species for different strategies of hibernation, feeding, 
mobility and sensitivity. 
 
 
Overview: Different investigation methods were applied depending on the species 
 

• Counting of individuals of target species (e. g. Lacerta bilineata, Minois dryas, Chorthippus 
vagans) 

• Analyses of habitats and sensitivity (Nola subchlamydula, Satyrium acaciae)  
• Investigation into hibernation, distribution (e. g. terrestrial snails) and mortality (Mantis 

religiosa) 
• Investigation into the ability of compensating the loss of individuals (e.g. Plebeius 

argyrognomon, Mantis religiosa) 
• Investigation into the reaction of shrubs/dominating plants on burning (e.g. Giant Goldenrod, 

Solidago gigantea) 
• Direct comparison of burned and untreated slopes (especially vegetation/shrubs, terrestrial 

snails, mantids and grasshoppers, ground beetles and spiders) 
• Analyses of vegetation by Duration-Square-Method 

 
 
Results 
 
The assessment of inevitable and permanent negative effects of burning was based on the concept of 
“environmental sustainability”. 
 
Aims of nature conservation for the characteristic slopes of vineyards in the Kaiserstuhl region were 
derived from the “Target Species Concept Baden-Wuerttemberg” (“Zielartenkonzept Baden-
Württemberg”, cf. Reck et al., 1996; LFU, 2005). The “Target Species Concepts” defines regional 
conservation goals for Baden-Wuerttemberg based on the demands of target species. 
 
In the investigated slopes of the Kaiserstuhl region 241 target species were found: 132 “Landesarten” 
(= highest level, state-wide importance) and 109 “Naturraum-Arten” (= second level, regional 
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importance). The target species were classified according to the importance of the slopes as 
characteristic habitats (main habitat - occasional habitat). Finally it was assessed to which degree 
these target species are affected and show a sensitive reaction to burning. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Classification of target species 

 
Of the 241 detected target species, 182 (76%) are not or slightly affected by burning. So, 59 target 
species (24%) are affected as their main habitat consists of burnable slope-types. None of the affected 
target species have a very high sensitivity to burning. 7 target species are affected, but not sensitive to 
burning (e. g. Lacerta bilineata). 52 target species (21%) show low, medium or high sensitivity to 
burning.  
 
All of those suffered losses of individuals. Separate factors are responsible for the extinction of 
populations / inevitable impairments (e. g. mobility, population-structure). 
 
16 target species (7%) have low sensitivity. They hibernate only partially in the impact area of burning 
(e. g. Mantis religiosa, cf. Lunau and Rupp, 1988), or they can successfully compensate the 
disturbance by high mobility of individuals, multiple breeding per year, favourable population-structure 
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or fast regrowth after cutting (plants). These species are not expected to be threatened or to become 
extinct because of prescribed burning within the study area. 
 
For 36 target species (15%) it is proved or assumed that burning leads to a considerable reduction of 
populations within the habitat complex of the slopes – however without driving these species to 
extinction. These species were assessed with medium to high sensitivity. These are species, that 
hibernate in plant-litter, snail-shells, stems of plants (bees), directly on the ground or that are active in 
winter. 
 
An example is the butterfly species Minois dryas. For this species, a negative correlation between the 
annual burned area and the population size of the following year could be found (Figure 2). For 
example in winter 2001/2002, only small portions of the study area Mondhalde (MH01_02) could be 
burned. In the following summer, a high number of individuals of M. dryas could be observed. In the 
same study area, a lot of burning took place in winter 2003-2004 and in the following summer only few 
individuals of the affected and sensitive butterfly appeared. 
 

 
Legend 
MH = study area Mondhalde, KB = study area Kunzenbuck; 01_02 = burning season in winter 2001/2002 
r = correlation coefficient, p = probability value 
 

Figure 2. Correlation between burned area and registered individuals of Minois dryas. 
 
 
Conclusions 
 
Does the process of burning inevitably lead to considerable and permanent negative effects for 
threatened species? 
 
In general, for the majority of the considered target species, a threat for the populations caused by the 
burning in the analysed extent (cf. Page et al., 2006) could not be observed. However, for a small 
number of extremely sensitive species, a decline of the population size has to be expected, although 
they will not disappear completely from the slope-complexes. Direct positive effects on populations of 
threatened species or on their habitats could not be found. 
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The overall effectiveness of burning to prevent the succession of shrubs and trees has to be 
considered as low. Suppressing the dominance stocks of Solidago gigantea cannot be achieved 
exclusively by burning (see also Page et al., 2000; Starfinger and Kowarik, 2005; Görger and Staub, 
2001, 2002). An initial growth of trees and shrubs from seeds might possibly be prevented on certain 
locations or under favourable conditions. However, the spread of already existing trees and shrubs 
can in general only be delayed by burning, not completely prevented. Eliminating existing trees and 
shrubs might be achieved locally as an exception, but not as a regular and wide-spread consequence 
of burning. The height of trees and shrubs can only be limited by burning for isolated bushes or stands 
of root suckers growing in well burnable surroundings. 
 
Burning can only be effective in preventing succession if combined with other measures like mowing, 
grazing, clearance of shrubs, or removal of top soil. 
 
 
Does burning in winter support the goals of nature conservation? 
 
Direct positive effects of prescribed burning on populations of threatened species or their habitats 
could not be found (see also Handke, 1997). A major reason is that the most valuable slopes in 
vineyard terraces (12%) are mostly legally protected or cannot be burned because of the specific 
vegetation structure. Therefore, in these situations burning cannot contribute to prevent succession, 
although exactly these slopes strongly require a protection against the dispersion of trees and shrubs. 
It is debatable if burning can directly contribute to reach the regional prior targets of nature 
conservation (preventing succession) on the other slopes (67% of all slopes). 
 
However, as a side effect, it can be expected that prescribed burning strengthens the identification of 
winegrowers with the management of wineyard-slopes. An increase in own initiative is likely to lead to 
more management and maybe to an application of measures which support target species of the 
Kaiserstuhl region. 
 
 
Overall conclusion  
 
The legally prescribed burning is not considered to be harmful for the majority of the threatened 
species and their habitats. However, it contributes only marginally to their sustainable protection. 
Therefore, burning itself cannot be considered to be an effective form of slope management. This 
applies only if combined with other measures like mowing, grazing, clearance of shrubs, or removal of 
top soil (see also Friedlaender et al., 2005). 
 
A differentiated consideration is necessary before applying the presented results and 
recommendations on other habitat-types or in other landscape units. The most obvious transfer of the 
results might be the application in the neighbouring Tuniberg and foothils of the Black Forest. 
 
 
IFFN contribution by 
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Fire Management on Federal Real Estate Property in Brandenburg 
 
Introducing the landscape 
 
This paper describes a project where fire is used to maintain open landscapes on Federal Real Estate 
Property in the southeast of Brandenburg State, Germany. 
 
The Federal Real Estate Property Zschornoer Wald is located in the south-eastern part of 
Brandenburg and belongs to the County Spree-Neiße with direct borders to its neighbours, the Free 
State Sachsen (Saxony) and the Republic of Poland, and comprises an area of around 1.880 
hectares.  
 
Since the 1950s the area was used as an exercise bombing range for the air force of the National 
People’s Army. This form of land use was the major agent in forming today’s landscape over the 
years. The open landscape, used as target area, was extended from initially 50 hectares to an area of 
200 hectares due to technological development in the military sector. The surrounding forested areas 
were classified as restricted zone according to safety regulations. The bombing range was intensively 
used until the end of 1989 and was then inherited by the Federal German Army. However, it was 
decided that the bombing range was „permanently dispensable“ in the frame of a new positioning 
concept.  
 
Since the beginning of the military activities the whole area was managed by the Military Forest 
Administration of the German Democratic Republic. In 1990 the forest management was incorporated 
into the jurisdiction of the Federal Forest Service. 
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Figure 1. Open landscape at Zschornoer Wald. Photo: F. Meyer. 
 
 
The substantial clearings of the area for the establishment of target areas for the bombing range as 
well as forest fires during the training activities caused a severe degradation of the soils which in turn 
was favouring the establishment of vast heather stands (Calluna vulgaris L.). Forest succession from 
the surrounding forest patches was periodically removed and annual forest fires created a diverse 
patch mosaic and age structure in the heathland. Archived material gives evidence of the regular 
occurrence of small fires as well as larger forest fires:  
 

� 1972 - 245.5 ha and 32.5 ha 
� 1978 - 196 ha 
� 1989 - 4.5 and 8.8 ha 
� 1994 - the last large fire covering an area of 25 ha 

 
 
Importance of the area for Biodiversity, Landscape and Habitat Management 
 
A study published in 1991 (NABU) emphasized the high conservation value of former military training 
sites in the eastern part of Germany. With reference to this study 626 ha of the area were declared a 
nature reserve “Zschornoer Wald” in 1992 with the open landscape and surrounding forest patches as 
core area.  
 
Of further importance was the evidence of an increasing black grouse (Tetrao tetrix L.) population 
(Brunn, 2004, 2008). As a consequence the responsible Nature Conservation Board of the County 
initiated a study on restoration measures for black grouse habitats with the following key objectives as 
a result (Lehmann, 1999): 
 

� Preservation of the last remaining black grouse habitat in Brandenburg state  
� Preservation of a dry continental heathland with its specific species composition of highly 

endangered taxa  
� Development of a cost-neutral management alternative that allows the commercial use of 

products from the area  
These key aspects emphasize the importance of the open landscape with Calluna heathlands and 
early succession stages for the area and accordingly all management activities focus on that 
vegetation type. 
 
The initial study indexed the open habitats according to age structure, coverage of Calluna and young 
trees, and possible treatment for maintenance, which provided excellent baseline data for a 
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management concept. A big advantage for the implementation of management activities was the 
removal of ammunition already by the late 1990s.  
 
 
Introduction of prescribed burning and first results 
 
Motivated by a series of forest fire experiments conducted by the Fire Ecology Research Group / 
Global Fire Monitoring Center (GFMC) in August 2001 on areas belonging to Vattenfall Europe Mining 
in southern Brandenburg state a first exchange of ideas between the Federal Forest Service and the 
Research Group were initiated (Goldammer, 2002). The main objective of this contact was to find an 
experienced partner for prescribed burning in Calluna heathlands which resulted in a lasting 
cooperation for more than eight years by 2009. 
 
Given the fact that Brandenburg state is belonging to the category with the highest fire risk in Central 
Europe, it becomes clear that prescribed burning was a delicate issue from the beginning. The more 
important it was to involve the general public especially in the preparatory phase. A regional workshop 
was conducted in June 2002 to specify the further procedure of the implementation phase of 
prescribed burning in heathlands with the following target groups and participants:  
 

� Ministry for Agriculture, Environment and Rural Planning, Departments of Forestry, Nature 
Conservation and Environmental Protection  

� Environmental Protection Office and Forestry Office of the County Spree-Neisse 
� State Office of the accredited Nature Conservation Organisations  
� Association for the Protection of Black Grouse  
� Technical University of Brandenburg, Institute of General Ecology  
� State Museum of Natural History Görlitz  

 
This panel worked out the theoretical framework that was necessary to obtain the required permits. 
The discussion on the use of prescribed burning to maintain open Calluna heathlands included the 
following key points:  
 
 

 
Arguments Con 

 

 
Arguments Pro 

Fire Risk Class A1 – Highest risk for start 
of a wildfire 

Professional experimental design, focussed 
operation with fire, controlled burning 
 

Considerable disturbance of habitats Encouragement of natural regeneration of 
Calluna, removal of forest succession 
 

Negative effects on flora and fauna Reduction of detrimental fire effects by the 
limitation to 1 hectare as a maximum area 
burnt to ensure swift recruitment from 
outside the area 

 
 
After a small test fire in February 2002 the first series of burning trials started in August 2002. Different 
burn plots partially with manual pre-treatments were selected to test if burning during the summer 
months would eliminate succession of birch trees (Betula pendula L.) (Casper 2003). 
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Figure 2. Summer burn 2002. Photo: E. Brunn. 

 
 
The experimental design was the following: 
 

• Burn plots with standing, non-treated birches  
• Burn plots with partially cut and bent birches  
• Burn plots with rootstocks of cut birches  

 
Ground vegetation consisted of a complete cover of Calluna with a growth height between 50 and 60 
cm. All plots were burnt the same day using the same burning technique. 
 
These were the results the following year: 
 

• Birch succession was killed superficially in all burn plots  
• With beginning of the vegetation period strong resprouting of birches could be observed on all 

burn plots, even from the rootstocks of the cut birches 
• There was no natural regeneration of Calluna  
• Development of other ground vegetation was scarce 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Summer burn plot #1 - summer 2004. Photo: E. Brunn. 
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This trial just confirmed what had been observed after accidental forest fires on the military training 
sites before and it became clear that pre-treatment of the birches did not have an influence on 
resprouting after the fire. 
 
Surprisingly, a burn plot that was burnt a day later under similar weather conditions and using the 
same burning technique, but located 1 km away, was showing a complete different result:  
 

� The burning was able to kill off all birches and no resprouting took place  
� There was also no regeneration of Calluna, but a cover of white hair-grass established 

area-wide  
 
An accompanying study was not able to work out the differences in the summer burn. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. Summer burn plot #2 - summer 2004. Photo: E. Brunn. 

 
In March 2003 a winter burn was conducted following the series of summer burn trials. For this 
purpose it was necessary to wait for weather conditions with extremely low relative humidity to achieve 
optimal effects. In the continental climate of the region this is reached under typical dry and cold 
weather conditions from the east where relative humidity can drop below 40% around 1400 hrs. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5. Winter burn 2003. Photo: E. Brunn. 
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The selection of plots for the winter burns was determined not only by the question if Calluna is 
regenerating after the fire but also if birch succession can be removed successfully. Again young 
birches were partially cut and bent also for the winter burns in 2003.  
 
One year after the burn the following results could be observed during the vegetation period:  
 

� Natural regeneration of Calluna was all over the area, other ground vegetation was scarce  
� All young birches were killed by the fire and did not resprout  
� One year after the burn Calluna reached a mean growth height of 27.5 cm 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6. Winter burn 2003 – summer 2004. Photo: E. Brunn. 

 
 
On the winter burn areas the late summer 2004 saw Calluna already in full flowering (Figure 7). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Winter burn 2003 – late summer 2004. Photo: E. Brunn. 
 
 
Another burning trial, however, was not possible until March 2005 due to adverse weather conditions. 
Similar to conditions in 2003 winds were predominantly from the east. Two burn plots were selected in 
close proximity to plots that were burnt in summer 2002 and winter 2003 respectively to have the 
direct comparison. In the vegetation period after the winter burns the following results were observed: 
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� Both plots saw extensive regeneration of Calluna, complemented by cowberry (Vaccinium 

vitis-idaea) in one of the plots. Calluna was reaching a mean growth height of 22.5 cm 
already in the first year after the burns 

� All birches were killed by the burning in one plot, and only stronger individual survived in 
the other burn plot.  

� Resprouting was not completely inhibited by the burning, however, the young shoots died 
during the following year because of drought stress.  

 
Of all birches that were not killed by the winter burns in March 2005 the diameter at breast height 
(DBH) was measured. These measurements revealed that birches with a mean DBH exceeding 9.6 
cm are non-sensitive to primary damages through fire. 
 
 
Burning techniques 
 
According to the agreements from the preparatory workshop in 2002 the individual burn plots were 
kept at 1 hectare at maximum. During the first burning trials the plots were secured my either mowing 
or burning control lines of around 2.5 m in width. These preparatory actions were time consuming and 
since the burning window is relatively short this went on the expense of valuable time for burning.  
 
Only with well-trained teams it is possible to burn from the wet line with 2 pick-up trucks and slip-on-
units on each flank of the fire. In principle all burns are started as backing fires while the rest of the 
area is burnt in segments with a combination of flanking and ring fires. 
 
 

 
 

Figure 8. Setting a prescribed burn by the author in Zschorno heathland. Photo: GFMC 
 
 
Summary 
 
The evaluation of all burns so far is suggesting that the actual and historical weather conditions of the 
previous months are of utmost importance to achieve optimal effects on the heathland maintenance.  
 
Also the small scale burns with the combined burning techniques of backing, flanking and ring fires in 
segments has proved of value although these techniques shift the maximum temperatures closer to 
the ground.  
 
Since all burns (2002, 2003, 2005 and 2008) have seen a gradual change in the burning techniques 
with a strong influence on the resources on scene and the time frame it is difficult to give a valid cost 
estimate for the burning operations. 
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The Use of Prescribed Fire for Maintaining open Calluna Heathlands 

in North Rhine-Westphalia, Germany 
 
Introduction 
 
The Nature Reserve „Drover Heide“ is located only few kilometers south of the town of Düren (North 
Rhine Westphalia State [NRW], Germany) in the transition zone from the Eifel range to the Lower 
Rhein Plain. The reserve comprises almost 680 hectares (ha) of which 150 ha are open heathland and 
another 150 hectares are poor grassland, and it therefore contains valuable habitats for various highly 
endangered plants and animals depending on open landscapes. For that reason the reserve is 
embedded into the European conservation network Natura 2000 and because of its importance in 
different habitat types it is furthermore classified as a bird sanctuary. The area is famous for various 
rare species such as the Nightjar (Caprimulgus europaeus) with 35 breeding areas and the Woodlark 
(Lullula arborea) with six breeding areas, which are both highly restricted to open habitats.  
 
The reserve had been extensively used as a military training area for more than a hundred years. To 
date the area is still Federal property and is administered by the Federal Real Estate Agency within 
the Federal Forest District „Wahner Heide“. Since the last 10 years all management activities have 
been coordinated and conducted by the Biological Station Düren, a local incorporated association. All 
issues with relevance to nature conservation are administered by the Landscape Board of Düren 
County. As a result of the military activities the reserve has been kept open for a long time period. 
Since the 1980s these activities were more and more declining and finally ceased to continue in 2005 
completely. It was during that period of decreased military activity when the vast and continuous 
heathlands developed. As a contrast to the sandy soils of most other heathlands like the famous 
Lüneburg (Lunenburg) Heath, the Drover Heide is stocking on highly productive clay-loam. As a 
consequence heather (Calluna vulgaris) reaches a height of up to 1.5 m on these nutrient rich soils. In 
order to maintain the characteristics of this open landscape, management activities had to be 
intensified significantly over the past 20 years. Like in other similar heathlands of Central Europe over-
aged heather and invasion of woody species can be identified as the main problems. 
 
 
Management activities in open habitats 
 
Through intensive military activities, especially tank driving, the area was kept open also without any 
active management. On the contrary, it was often necessary to plant woody species for soil protection 
in order to avoid too strong devastation and dust clouds during the summer. To date almost the entire 
area is densely vegetated and patches with denuded soil as special habitats have vanished. 
 
A large part of the poor grassland habitats is grazed seasonally by a local flock of around 300 sheep.  
 
Several methods for the maintenance of the heathland are used in the reserve: 
 

• Mowing: the possibility of mowing and disposal of the swath is only limited as the terrain must 
be relatively plane and free of woody vegetation to allow access of heavy machinery.  

• Grazing: since 2005 a fenced area of almost 150 ha is regularly grazed by a flock of Scottish 
Highland Cattle and goats which resulted in a significant reduction of woody vegetation 
(mainly Populus spp. and Betula spp.). 

• Mulching: in the case of strongly over-aged heather (older than 15 years) and a high 
proportion of woody vegetation, the only possible management was mulching up to the year 
2007, which can be done at relatively low costs. All plant material is shredded and remains on 
site. However, if the layer of the mulched material is too thick, natural regeneration of the 
heather is hampered. Removal of the plant material is increasing costs significantly.  

• Prescribed Burning: since early 2007 prescribed burning belongs to the suite of management 
activities in the reserve. Between January and March approximately 10 ha of over-aged and 
bush encroached heathland are burnt annually by a contractor. 

 
Preparation 
 
Basically it must be said that all legal preconditions regarding the use of fire in NRW State have been 
tightened for the private sector as well as for communal areas. During the 1970s and 1980s it was 
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very common in rural areas and forestry to burn agricultural residue, slopes, brushwood and stubble 
fields. Since the 1990s, however, it is now widely forbidden and special permission is required to burn 
lopping residue from orchards and hedges. This was also limiting forestry activities as burning 
brushwood on piles was allowed only under strict requirements during bark beetle calamities and wind 
throw. The legal framework for burning is given by the Landscape Law and the Pollutants Law of North 
Rhine Westphalia. Special permissions can only be granted by the municipal public order offices and 
the Landscape Board at county administration level.  
 
Before the first prescribed burn the reserve in March 2007 fire as a management tool for the 
maintenance of open landscape was completely excluded by law in NRW. The only exception to this 
were actively used military training sites such as Sennelager near Paderborn.  
 
Fire is perceived as a destructive element and a hazard to humans and nature by the general public, 
as can be observed every summer when the media report on arduous conflagrations and 
environmental destruction in southern Europe. The role of fire in ecosystems and its positive effects 
are often not recognised and although a wildfire problem such as in the Mediterranean is not existent 
in NRW, public opinion on fire is biased. Another limiting factor for the use of fire is its impact on 
recreation as burnt areas are generally perceived as unattractive. 
 
On the other hand it was noted that regularly visitors were suggesting to use fire on the heathland 
because this was the traditional way of maintaining a productive heathland. Obviously the use of fire is 
known to many people in relation to shepherds and the improvement of pasture land. 
 
 
Exchange of Information and Permissions 
 
The first discussions on a possible use of controlled fire to maintain Calluna heathlands in the reserve 
were initiated already in 2002 by the Biological Station Düren. However, it almost took five years for 
the first burn to be implemented in the heathland after all. The basic step was to reach a consensus 
among the experts of the Landscape Board of Düren and the land owners who were represented by 
the Federal Forest Office Wahner Heide. The Federal Forest District Wahner Heide is responsible for 
the management of several other major real properties in Germany with also actively used military 
training areas among them. Every now and then there are accidental fires in these areas caused by 
the military training activities, but fire is also used intentionally to ensure permanent training activity. 
The main goal for fire use in these areas is not nature conservation, but it is seen as an instrument to 
keep the terrain open and reduce combustible material for safety reasons. This was the main reason 
why there was only little concern of the land owner towards the use of controlled fire. However, the 
legal administration of all nature reserves is within the responsibility of the County Landscape Board 
and that also accounts for „Drover Heide“. According to the Landscape Law and the General Rules for 
Conservation Areas it is generally forbidden to light fires in nature reserves. In so far it was mandatory 
to apply for a special permission with the local authorities. Prior to the first application of fire, the 
Biological Station Düren and the County Landscape Board decided to learn more on the effects and 
the ecology of fire use in the frame of a study tour to an actively used military training site in Belgium 
(Elsenborn). The participants visited several sites that were regularly burned to keep the area open. 
As the area is still used as a shooting range there is a great chance for accidental fires that are 
contained by control lines. Because of the high load of ammunition in the impact area there are no 
activities foreseen for fire suppression. In order to keep the uncontrolled fires from getting too intense 
and to keep the range open, annually vast areas are burnt in a controlled way by the responsible 
forest office and the military. A positive side effect from this is the maintenance of huge areas of 
Nardus grasslands, Meum pastures and Calluna heathlands that are unique in their vast extent. 
 
The experience of such a breath taking landscape certainly helped the endeavor of introducing 
prescribed fire to the nature reserve and the ground for the regular use of fire was prepared. 
 
After all, the consensus among all responsible experts was achieved that the application of controlled 
fire to maintain open Calluna heathlands and to restore over-aged and bush encroached heathlands is 
reasonable and leading to the desired results. Prescribed Fire was then a third alternative in the 
management of heathland to mowing and mulching. 
 
The selection of burning sites was conducted by the following criteria based on an agreement between 
the land owner and the County Landscape Board: 
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� Over-aged heathland with strong encroachment of woody vegetation (restoration measure 
urgently required). Terrain partially not appropriate for the use of heavy machinery due to the 
relief or the age of the vegetation. The heather is stocking on a loamy-clay with strong a 
woody stem which limits the use of a rotary mower or a cutterbar. As the only alternatives 
remain the mulcher and prescribed fire. 

� Burning plots should not be situated in close proximity to public hiking trails from a safety 
aspect and aesthetic reasons. During the first year oft he trial it was preferred not to confront 
the general public with the black areas after the burning.  

� Plots should be situated along old tank tracks which can serve as control lines  
 
Another permission was required to be obtained from the neighbouring community of Vettweiß 
according to §7 of the Federal Pollutants Law. In addition police authorities and local fire brigades had 
to be involved in the planning process. Since the nature reserve is a former actively used military 
training site and in addition contains heavy loads of ammunition from WWII, it was also necessary to 
include an explosive ordnance disposal unit.  
 
The general public was informed via the press media and a communal information print on the positive 
effects of controlled fire application and the first trial was announced.  
 
In order to consider all financial aspects a cost estimate was required. As practical approaches were 
desired it was preferred to have payments based on a daily rate. There is an annual budget available 
for the maintenance measures in open landscapes which provides for an unbureaucratic way of 
acquiring the necessary financial means for the trial.  
 
The local fire brigade was informed and it was required by the responsible authorities that a fire truck 
was present during the first operation. For the local firefighters themselves it was a very interesting 
experience and a good exercise since they also would have to respond in case of an accidental fire. 
Police authorities were informed, but were not present during the burning operation as no adverse 
effects on traffic were expected. It was likewise necessary to inform the nearby military air base 
Nörvenich about the burning operations as the open heathland is part of the training area for flight 
manoeuvres of fighter bombers and serves as bail out area in emergency situations. 
 
 
Conclusions from the use of prescribed fire in the nature reserve 
 
The strongest influence on the success of a prescribed burning operation is the total dependence on 
the local weather conditions with the wind direction as the most important variable. The terrain in the 
nature reserve resembles more or less a long stretched hill with the consequence that with varying 
wind direction also the leeside effects of the burn plots is more pronounced. The situation is 
complicated by a forest belt surrounding the open core area and the patches of woody vegetation 
within. This is where the leeside effects play the most crucial role in determining if a plot can be burnt 
or not as the drying mechanisms for the heather fuels are rather unfavourable during the winter burn 
season. Especially after frosty nights it takes a lot more time to overcome the effects of rime due to 
shading effects in this highly productive heather stands that reach about 1.5 m in height. Consequently 
it is advisable to prepare more burn plots during the preparation phase than can be actually burnt on 
the day of the operations to be able to react on the current wind situation. This means it is of major 
importance to prepare burn plots on both West wind and East wind sides. 
 
Generally the burning window during the winter burn period is very narrow. Usually operations will not 
start before 12:00 hrs after relative humidity has dropped below 50%, yet again after 16:00 hrs it 
becomes very difficult to light a fire because the relative humidity is rising too high. This means that 
there are only four hours per day available for the actual burning operation and it makes sense to 
prepare as much as possible prior to the burning operation in order not to shorten the burning window 
even more. Experience was showing that it is very efficient to prepare control lines of 4 to 6 m width 
around the burn plots with a mulcher. 
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Figures 1-4. (1) Typical succession of Betula spp. in Calluna vulgaris heather in Drover Heide Nature 
Reserve; (2) High-intensity prescribe fire (2007); (3) Success of prescribed burning is revealed by high 
mortality of birches and poplars, and (4) by healthy regeneration of heath. Photos: R. Mause. 

 
 
The greatest success of the fire application was the reduction of upcoming woody vegetation. Almost 
100% of young birches did not survive the prescribed burning operations because the high flame 
temperatures exceeded the lethal point of the trees by damaging the xylem in a way that caused the 
total desiccation of the plants. At a later stage fungi and other infections established in the fire scars 
and caused further damage to surviving trees, leading to the final kill-off. This is besides the natural 
regeneration of Calluna seen as pivotal for the permanent preservation of open landscapes, as 
mechanical treatment by far do not have such resounding success. Young Betula and Populus trees 
are reacting with strong resprouting after being cut back with motor chain saws and make a second 
treatment necessary within short time. Also the remaining stumps of the thin trees can easily destroy 
even tractor tires which cause problems to subsequent treatments for the maintenance of the 
heathland. On the other hand one has to consider that dense patches of young trees do not allow the 
development of an understorey or layer of herbal vegetation and hence carry only very low fuel loads 
and it is therefore very important start timely with the treatments. However, from a bird protection point 
of view a complete removal of the woody vegetation is also not desired.  
 
During the winter burn season (October-February) only a few days are suitable for efficient prescribed 
burning operations. Since the heather is reaching a maximum height of 1.5 m it takes some time until 
the fuels are dry enough after precipitation events. This requires a relatively low organizational 
preparation phase prior to the burning operations, but experience shows that one day is usually 
enough to have everything in place. 
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Results 
 
From 2007 onwards between 6-10 ha of heathland were burnt annually with accompanying ecological 
assessments through permanent plots for floristic studies and different animal groups such as 
Arachnidae, Carabidae and birds.  
 
 
Vegetation 
 
The results of the floristic assessment exceeded by far all expectations. Vegetative as well as 
generative regeneration of Calluna was abundant all over the area as already in the summer following 
the prescribed burning operations the flowering of Calluna was area-wide. Of major importance is the 
fact that the burn plots showed a significant increase in biodiversity. Generally Atlantic heathlands are 
rather poor in species composition. Prior tot he burning operations the heathland was comprised of 
over-aged monocultural stands of Calluna vulgaris. After the fire, however, various species of the initial 
phase of a heathland and species of mat grass swards respectively were germinating on the burn 
plots such as Nardus stricta, Molinia caerulea, Danthonia decumbens, Polygala vulgaris, Carex 
pilulifera, Agrostis vinealis and others. 
 
The burn plots are located within the fenced paddock, which leads to a revival of the traditional 
management form of fire and grazing. The burn plots are extremely attractive for the grazing animals.  
 
Another aspect of major importance is the results for the reduction and repression of woody 
vegetation. Mortality among young Betula trees was almost 100% after the burns, especially after the 
optimal burn conditions in March 2007 where the temperature remained relatively warm (6.0°C) for 
several days and the relative humidity allowed for excellent drying of the fuels. Consequently, the 
resulting temperatures of the backing and flanking fires exceeded the lethal point for almost all young 
trees and bushes. Some trees were resprouting relatively quickly after the fire, but could not survive 
the summer period and the browsing pressure of the cattle and goats. Also rabbits who feed on the 
young shoots have a certain influence on the post-fire mortality, but it is difficult to quantify.  
 
 
Arachnids and Carabid beetles  
 
Both groups are being monitored in altogether five ground traps since June 2006 which fortunately 
includes one vegetation period prior to the first burn. The traps are examined every 2 weeks and there 
is already a tendency to be observed that especially rare thermophilous species were benefiting from 
the prescribed burning operation. For example several thermophilous Arachnid species that are typical 
for heathlands were counted on site after the burn: Agroeca proxima, Callilepis nocturna, Xerolycosa 
nemoralis, and Micaria silesiaca. Thus, the burnt area can be considered a substitute habitat for the 
patches of denuded soil that were created by intensive tank driving.  
 
 
Birds 
 
It is particularly remarkable that both nightjar and woodlark established breeding territories 
immediately after the burning operations. This helped to confirm the preferences of these ground 
breeding species that are described in the literature. Both species deserve special attendance in the 
reserve as they belong to the very rare breeding birds in NRW and need a special management 
concept.  
 
 
Perception 
 
The reaction of the local population to the use of prescribed fire is astonishingly indifferent. Although 
smoke development was significant during the burning operations nobody called the fire service or 
police. Most likely this is due to comprehensive information campaigns prior to the prescribed burns.  
 
During the second burn a group of approximately 30 hikers were watching the operation from safe 
distance. Unfortunately it was not possible to conduct interviews on how they perceived this treatment. 
When presented on subsequent guided excursions to the reserve the burn plots were generally 
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perceived as unusual by the visitors. It was not until the ecological processes and context were 
explained that most people were showing comprehension, others, however, disagreed with the 
approach as they are promoting “free development” and generally object human interference with 
nature, i.e. all kind of management. From a nature conservation point of view, however, the 
management concept in the nature reserve is undisputed and there are clear rules from the FFH 
directive. Also the political representatives of the communities and the County consider the heathland 
and open landscape of the nature reserve as an important recreation area and this leaves no room for 
free development. 
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Fuel Load Assessment Methods in Forest and Non-Forest Vegetation  
in Central Europe: A Comparative Analysis 

 
Introduction 
 
The integration of prescribed burning in the management of different Central European vegetation 
types to maintain landscape and habitat structures or to reduce forest wildfire hazard has been 
acknowledged increasingly in the past few years (Goldammer, 2009). This is reflected by the 
establishment and activities of the Eurasian Fire in Nature Conservation Network (EFNCN).15 Despite 
the rising interest and appreciation of fire as a management tool in nature conservation and forestry, 
including an increasing number of pilot projects and routinely applied prescribed burning, there have 
been limited empirical studies on fuel conditions. Information on fuels is, however, a prerequisite for 
any fuel treatment by prescribed fire since the properties and quantity of fuels determine the behaviour 
and intensity of a fire and thus its impact on the ecosystem. 
 
The objective of this study was to examine which fuel sampling method is most appropriate to obtain 
information on fuels as required for prescribed burning in pine forest, heathland, and pasture land. 
This was achieved through comprehensive field surveys conducted in each vegetation type. The focus 
of the analysis has been on revealing advantages and disadvantages as well as on potential 
applications of sampling methods. 
 
 
Fuel sampling in pine forests 
 
In forest stands of Pinus sylvestris and Pinus nigra, planted 48 years ago in Breisach, the line intersect 
sampling (Brown, 1974) and the 3P subsampling (Beaufait et al., 1974) were tested. The comparison 
revealed that the line intersect sampling is to prefer over 3P subsampling since it performed better in 
terms of practicality, time, data analyses and utility for post-burn sampling. 

                                                      
15 http://www.fire.uni-freiburg.de/programmes/natcon/natcon.htm  
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Figure 1. Line Intersect Sampling (left) in a Pinus sylvestris stand (right). 

 
 
The major advantages of the line intersect sampling are its simplicity to carry out the sampling in the 
field and its flexibility to adapt the sampling layout to the specific conditions on the surveyed site. This 
enables to better cope with a dense understorey which was present in both pine stands and was 
considered as the main constraint by conducting the sampling. The dense grass layer showed clearly 
that sampling methods developed in other countries can not always be directly transferred but require 
alterations. The fuel loads measured with the line intersect sampling are demonstrated as examples in 
Table 1.  
 

Table 1. Fuel loads in Pinus sylvestris und Pinus nigra stands (kg/m²) 
 

Stand Size classes (cm) Total 

 0-0.49 0.5-0.99 1-2.99 3-6.99 >7 
(rotten) 

>7 
(sound) 

 

P. sylvestris 0.034 0.079 0.401 0.434 0.308 0.402 1.658 
P. nigra 0.009 0.149 0.837 0.492 1.135 1.512 4.133 

 
 
Fuel sampling in heathland 
 
The cube method, which was developed in the Mediterranean region to assess fuel load distributions 
within the canopies of individual shrubs (Cohen et al., 2002), was applied in Calluna heathland in 
Drover Heide Nature Reserve in north-western Germany. In conjunction with the determination of 
physical properties of the fuel particles, this method provided a thorough description and detailed 
characterisation of fuels of Calluna vulgaris (Table 2). 
 

Table 2. Physical properties of Calluna vulgaris. 
 

Fuel family 
Surface-to-Volume Ratio 

(m²/m³) 
Mass-to-Volume Ratio 

(kg/m³) 

Leaves 10574 588 

0-2 mm 4358 939 

2-6 mm 1097 859 

6-25 mm 524 862 
 
The prominent benefit of the cube method is the information how the biomass is distributed within the 
shrub canopies. This enables to develop spatially-explicit vegetation models and further contributes to 
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the prescription of a controlled fire. The fuel bulk density which measures the dry weight per unit 
volume (kg/m³) is exemplified for the bottom and top of the shrubs in Figure 2.  
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Figure 2. Fuel bulk density of leaves and twigs of the bottom (left) and top (right) of shrubs of Calluna vulgaris. 
Boxplots showing minimum and maximum values (circles, first and ninth deciles (bars), first and third quartiles 
(box) and median (red line). 
 
 
However, the sampling procedure is very time-consuming and causes the cube method to be 
inappropriate for fuel assessment prior to prescribed burning. The ocular estimate technique was 
found to be better suitable in situations where time is a crucial factor. This technique was developed 
by the Fire Ecology Group in Freiburg in the frame of the Fire Paradox project16 and consists of an 
estimate by eye of the percentage cover of the leaves and twigs and of the litter for different height 
categories on a circular plot. Based on the proportion occupied by the species in the circle the average 
fuel load per hectare is determined. 
 
 

 

 
 

 

 
 

 
Figure 3. Cube measuring device (left) used in Calluna heathland in the Drover Heide (right). 

 

                                                      
16 www.fireparadox.org  
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Fuel sampling on pasture land 
 
To estimate fuel loads in pasture land, the disc pasture meter, a widely used device originally 
developed for African Savannas (Bransby and Tainton, 1977; Trollope and Potgieter, 1986), was 
examined on three different sites in high altitudes of the Rohrhardsberg region in the Black Forest. A 
calibration of the instrument including all study sites could not be determined but a separate analysis 
of the data from each site revealed a reliable regression relationship that can be used for making 
management decisions. Due to its rapidity and non-destructive nature, the disc pasture meter can be 
applied for a wide range of purposes in the management of grazing grounds. It provides a sound 
foundation to evaluate the use of prescribed burning on grass swards and to optimize the application 
of other measures to maintain pasture land. 
 

 

 
 

 

 
 

 
Figure 4. Disc Pasture Meter (left) applied in pastures in the Rohrhardsberg region of the Black Forest (right). 

 
 
The information on fuels obtained through the sampling in the field is an indispensable prerequisite to 
assess any fuel problem. The ability to quantitatively describe fuels plays a crucial role when planning 
prescribed burning and or addressing other fire issues particularly in the following cases: 
 

� Planning of prescribed burning at local level, to evaluate its impacts and effectiveness, and to 
enhance the benefit of the use of different measures in the management of ecosystems; 

� Obtaining of information about the distribution of fuel loads over the forest area on the national 
level, e.g. for the utilization of phytomass as renewable source of energy or for pyrogenic 
emissions estimates; and 

� Exchange of experiences and promotion of international fire research in terms of defining fuel 
types and thereupon developing fuel models. 

 
 
The findings of this study show that the investigated methods were appropriate to assess and 
characterise fuels in the different vegetation types of Central Europe and the derived information 
provide a fundamental basis for the application of prescribed burning. 
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The LIFE Rohrhardsberg Fire Management Project: 
The use of Prescribed Fire in Maintaining Endangered Habitats and Landscape 

Features in the Foothills of the Black Forest 
 
The LIFE-Nature-Project “Rohrhardsberg, Obere Elz und Wilde Gutach”, funded by the European 
Commission in 2006, is led by a consortium, in which the Fire Ecology Research Group / Global Fire 
Monitoring Center (GFMC) is participating, and is coordinated by the Regional Council Freiburg. In the 
frame of this project the testing phase for the use of controlled burning in the habitat management of 
grouses was initiated in the Rohrhardsberg area in the Black Forest on 20 April 2007. Objectives of 
the project are amongst others the development, optimization and linkage of valuable habitats as well 
as the protection and the development of viable populations of capercaillie (Tetrao urogallus) and 
hazel grouse (Tetrastes bonasia). Particular attention is focused on the participation of the local 
population in the implementation of activities in the Natura 2000 area. 
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The area of the Rohrhardsberg Mountain is a territory between the Northern and Southern Black 
Forest that has a significant value in terms of landscape and biodiversity. However, the habitats of a 
number of important species have been affected by land-use change and forestry practices. The 
ongoing trend of the abandonment of traditional land-use and pasture management practices has 
resulted in the elimination of disturbances, which have characteristically shaped many valuable 
landscape types and ecosystems. The hazel grouse has suffered a massive decline in its population in 
the past few years, so that measures have to be taken urgently. The crucial factor for the reduced 
number of the grouses is the decrease of open and semi-open areas in the forested landscape of the 
Black Forest, which are of vital importance as natural habitat for both species. This reduction of 
appropriate areas is not only a result of intense forest management but also a consequence of the 
reforestation of abandoned agricultural areas, including pastures. After the hurricane “Lothar”, which 
caused massive wind throw in December 1999, open areas were generated that were – in 
combination with the old remaining stands – rapidly populated by the grouses. These are, however, 
temporal succession stages that are replaced by closed high forest formations over time if targeted 
interventions are not employed to maintain this structural mosaic. Moreover, a massive regeneration of 
spruce has been observed in many places, which will have significant negative impacts on the 
characteristics of the habitat in the following years by rapid succession towards dense forest.  
 
To countervail a new loss of habitat, the application of prescribed burning on the wind-thrown areas 
was first planned in 2007 with the aim to maintain, modify or strengthen structures, which have been 
developed after the storm. The objectives of the prescribed burn are: 

� to control the of abundant regeneration of spruce (Picea abies) to maintain general openness 
� to create vegetation-free areas (mineral soil exposed) for food search / scratching 
� to maintain refuge areas (small groups of young stands and thickets) 
� to foster berry/shrub cover, particularly blueberry (Vaccinium myrtillus), as a key source of 

nutrition 
� to foster softwoods 
� to foster structural diversity through a detention of the development of closed high forests in 

parts of the stands 
� to maintain tree stumps and snags as sitting places 
� to maintain appropriate trees as sleeping and singing places 

 
The first experimental fire took place on 20 April 2007 after two years waiting for appropriate weather 
conditions. Only an extraordinary long lasting high pressure situation with east winds, the driest month 
April since the beginning of the weather records in Germany enabled a good drying-up and 
flammability of the dead wood and the target vegetation on an altitude approximately 1000 m above 
sea level on the area of the Rohrhardsberg. 
 

 
 

Figure 1. Prescribed fire aimed at maintaining open habitat space for 
capercaillie by reducing abundant regeneration of spruce. Photo: 
GFMC. 
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Figure 2. Fire effects immediately after the prescribed burn of spruce 
regeneration. Photo: GFMC. 

 
 
First Conclusions 
 
At the time of reporting the evaluations have not been completed yet but show that burning is very 
difficult on areas affected by wind throw as well as on pastures in these altitudes. There are clear 
limitations by soil, duff and other fuel moisture under the site conditions of forest stands at altitudes of 
ca. 1000 m a.s.l. The first experiments in abandoned pasture burning, however, are more promising 
(Figures 2 and 3).  
 
 

 
 

Figure 3. The use of prescribed fire in maintaining openness of mountain 
pastures, which are partly abandoned or less intensively grazed. Photo: GFMC. 
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Figure 4. The first burning trials on abandoned pastures were conducted in April 
2009. Photo: GFMC. 
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Application of Prescribed Burning in Pine Stands in Germany 

to Reduce Wildfire Hazard  
 
The Fire Ecology Research Group initiated first experiments in 1977 on the use of prescribed burning 
to reducing fuel load in Scotch Pine forests (Pinus sylvestris) with the aim to reduce the energy 
potential on the forest floor and thus the intensity of uncontrolled forest fires (Goldammer, 1979). 
However, this concept had to be dismissed in the following three decades due to the lack of 
professional and emotional acceptance. As a follow-up of the burning experiments in 1977, a 
prescribed burning for demonstration purposes was conducted again in February 2008 near by the 
former experimental site. The objective of this experiment was to demonstrate the secure feasibility of 
controlled burns in Pine stands in Central Europe. Prescribed burning is generally applied to reduce 
fuel load and to facilitate the regeneration of pine. 
 
The experimental site is located in the municipal forest of Breisach, approximately 30 km west of 
Freiburg (47°57’N, 007°37’E). It lies in an arid environment in the area of the former Rhine floodplain 
without contact to the groundwater. An altitude is 200 m above sea level, and means annual 
temperature is 10°C. Due to the location in the rain shadow of the Vosges Mountains (France), the 
mean annual rainfall ranges only from 550 to 650 mm. Soils in the flat area are derived from alluvial 
mud, sand and grit of the Rhine. 
 
The stands are composed of P. sylvestris and Pinus nigra that were planted in separated areas 48 ago 
(Figure 1). During the fine road network constructions in 1998 and 1999 very moderate thinning was 
operated at the same time. Trees of P. sylvestris and P. nigra are pruned up to 4 m and 2 m, 
respectively. The forest floor cover consists primarily of a dense grass layer (Calamagrostis spp., 
Carex alba, Milium spp.) with a partially very dense scattering of understorey shrubs such as Clematis 
vitalba, Ligustrum vulgare and Cornus sanguinea. Shrubs were primarily present in the P. nigra stand. 
The fuel load of different size classes was determined prior to the burn with the line intersect sampling 
after Brown (1974) as presented in Table 1.  
 
 

Table 1. Fuel loads (kg/m²) of the Pinus sylvestris stand determined with line intersect sampling. 
 

Size class I II III IV >7 >7 Total 

Diameter (cm) 0-0.49 0.5-0.99 1-2.99 3-6.99 rotten sound  
Fuel load (kg/m²) 0.034 0.079 0.401 0.434 0.308 0.402 1.658 

 
 
Most of the fuel load was present in size classes III and IV. Also the larger stamps lying on the ground 
contributed significantly to the fuel load. 
 
Before the burning took place, the fuel moisture content was determined one day before around noon 
by collecting samples of pine needles of the upper and below lying soil layers, which were then dried 
in the oven for 24 hours (Table 2). 
 
 

Table 2. Fuel moisture content of the fuel load 
 

No 
 

Green weight 
(g) 

Dry weight  
(g) 

Moisture content (%) 
 

Remarks 
 

1 47.8 40.7 14.9 pine needles, site I 
2 36.7 27 26.4 site II, upper 
3 29 13.5 53.4 moss layer 
4 16.5 12.2 26.1 site I, lower 
6 64.7 54.3 16.1 pine twigs, site II 
7 38.9 18.1 53.5 lower layer, site II 
8 10.5 9.8 6.7 site I, upper grass 
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A team of six persons conducted the prescribed burn. Amongst others the fire behavior was observed. 
A fire rate of spread of 7.6 m/min. in the mean was measured. Flame lengths reached generally 0.8 m, 
although flares up to 1.8 m were noted in areas where the fuel load was greatest.  
 

 

 
 

 

 
 

 

 
 

 

 
 

 
Figures 1-4. Views of the prescribed burn in the pine stand (1) Prevailing grass and shrub fuels around and 
inside pose a high wildfire risk in the dray early spring months (February/March); (2) Low-intensity backing fire; 
(3+4) headfires with flame lengths up to 3 meters are not resulting in crown scorch if crowns are well 
separated from surface fuels 

 
As conclusion is drawn that the winter conditions and a sufficient low fuel moisture content of the 
forest floor, dead wood and the understorey vegetation allow a secure burning of middle old and old 
Pine stands. Whether this method will be accepted in Germany remains uncertain. 
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Forest Fuels Management and Firewise Approach in Private Properties:  

The Pianacci Project, Italy 
 
Summary 
 
The Pianacci project is presenting prescribed fire as a land and risk management tool for European 
landowners. The project was initiated when a concerned landowner in Tuscany had a fire risk analysis 
conducted on her property. Taking the fire history, the current state of vegetation (fuel), local risk 
factors and the landowner’s responsibility into account, a fire management plan has been developed. 
The severe fires that burned in Italy during the 2007 fire season triggered this initiative. The use of 
low- to medium-intensity controlled fire for environmental friendly fire break construction as well as fuel 
load management is playing a key role within the fire management plan, together with mechanical and 
social-economic measures. Although the regional forest law does provide for the use of prescribed 
fire, it is widely seen as “impossible” to implement the fire management plan. It appears the paragraph 
about the preventive use of fire had to be re-discovered. The project is demonstrating firstly the 
responsible and concerned private landowner that wants to act proactive and secondly the 
bureaucratic and legal processes of the application of an official burn permit in Tuscany. Further, the 
project is demonstrating the potential cooperation of all relevant stakeholders, which is not always the 
rule in Italy or elsewhere in Europe. One has to note that Pianacci originated through private initiative, 
this could well serve as a role model for other land owners throughout Europe, where the (private) land 
owner could play a vital role in supporting Forest and Fire Services in their annual fire suppression 
efforts, as well as acting proactive to minimise own and insurance losses. Partners of the project 
include: Land owner and neighbours, WoF International, Universities of Padua and Florence, GFMC, 
Local Volunteer Fire Service, Corpo Forestale, Civil Protection and Volunteers. 
 
 
Introduction and objectives 
 
2007 fire season has been one of the most severe ever recorded in Italy. The fire fighting resources 
had to face with two classic threats: simultaneity and large fires. On 24 July 2007 the National Civil 
Protection received one hundred calls for aerial support and fires larger than 100 ha covered 63% of 
the burnt area (Corpo Forestale dello Stato, 2008). Relevant damages have occurred in the urban 
interface and a heavy price has been paid in human lives. These data show that, when extreme 
conditions occur, the fire fighting activity can never be enough against fire. The prevention issue, often 
neglected because somehow “invisible”, represents the real key point of a modern fire management 
system, together with fire danger rating systems, personnel training and investigation, that is 
particularly important where most of the fires are human-caused, as in Italy. Forest fuels management 
is the only practicable tool to reduce fire hazard, since both meteorological and topographical factors 
can not be changed. In many Countries, such as Spain, USA, New Zealand, Australia and South 
Africa, part of this burdensome work is tackled by private owners, supported by forestry agencies and 
government technicians. This management choice is defined firewise approach (Grillo et al., 2008)17 
and is based on citizens awareness that a proactive action is convenient both to preserve properties 
and to increase their economic value. Indirectly a series of benefits can be reached, defined 
landscaping goals (Randall et al., 2005)18, namely water - energy conservation and wildlife habitat 
creation or enhancement. An economic convenience is achieved also from a government point of 
view, by optimizing fire fighters training (fire use during prescribed fires programmes), enhancing 
citizens involvement, reducing social costs and pressure on people during active fight, above all when 
simultaneities occur. In Italy this approach is suggested by Civil Protection but, on the other hand, 
actors and methods to achieve this goal are not outlined. 
 
 
The lack of initiative by land owners can be explained in multiple ways:  
 

� lack of financial resources, knowledge and time (it is not rare that owners come from a foreign 
Country or they live in another urban location) 

� lack of technical tools 
� lack of reference persons to address 

                                                      
17 http://www.firewise.org/ and http://www.firewisesa.org.za/ 
18 http://www.nature.org/initiatives/fire/files/thingsyoucando.pdf 
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At the end of 2007 summer season a private estate owner, Ms. Susanne Bücking, contacted the 
Global Fire Monitoring Centre and asked for advice on the wildfire risk on her property, which is 
located 20 km from Florence in a rural and forest environment. The risk assessment was entrusted to 
Working on Fire International19, an international private company considered a valid partner with 
adequate experience in fuel management. 
 
The property was threatened in the past years, but never really affected, by wildfires occurred in the 
surroundings (for example during 2003). This represented the motivation to start a pilot project 
(Pianacci Project), co-funded by the Global fire Monitoring Center (GFMC). 
 
The main goals of the project included:  
 

� to introduce the use of fire to manage forest fuels in a private property, together with 
mechanical and manual tools;  

� to study the prescription window and the prescribed burning effects;  
� to promote the firewise concept for fire hazard reduction and to identify actors to achieve this 

objective. 
 
 
Risk assessment and proposed actions 
 
Following a field survey at Pianacci private property, a Fire Prevention Burn Plan has been produced, 
evaluating at risk values respect to fire propagation. The property is placed in Lastra a Signa 
municipality, in Pianacci street (identifying the project) and covers 9.5 ha. A variety of vegetal species 
and structures are present, including an aged olive plantation; a pinewood (Pinus pinaster) which fuel 
load is dominated by litter and grass; a grown wild stand of Robinia pseudoacacia mixed to other 
broadleaves. On the eastern side (Figure 1) the estate borders with Mediterranean maquis owned by 
Florence Curia, highly flammable. Most of the area is south oriented and on a medium slope. Due to 
vegetation unevenness and to the fuel types, a potential fire would spread with different intensities, 
without producing long-turn ecological damages. Nevertheless, the clerical maquis at the border is 
increasing considerably fire danger. On the opposite, the wild grown stand might be a natural green 
firebreak, since it grows on a humid floor. 
 
The Burn Plan identifies some preventive actions, as following:  
 

� fuel reduction and strategic firebreaks net;  
� accessibility improvement, both internal and at the border;  
� land owner education on an adequate fire equipment;  
� water points maintenance;  
� cooperation with neighbours and with volunteers La Racchetta (the closer Civil Protection 

association). The cooperation with neighbours is already standing and it is particularly 
important for maintenance and periodic mowing of the olive plantation.  

 
As regards to specific fuel management, it has been suggested (Figure 1):  
 

� to apply a prescribed burning of 0.5 ha in the pinewood, in order to keep the existing gap 
between crowns and surface fuels, and to enhance natural regeneration of pine by reducing 
litter amount (as desired by the land owner). It is required to remove dead trees or non stable 
individuals, thus promoting stand liveliness; 

� to remove dead coarse fuels and woody debris from the wild grown stand of Robinia 
pseudoacacia; 

� to create a firebreak along the northern boundary, by using both fire and mechanical tools, in 
particular close to the maquis; 

� to burn the grass fuel invading the road passing through the olive plantation (and inside it), for 
en extent of 5-10 m on each road side. In this way a good working space for fire fighters would 
be available in case of fire. 

 
Finally, it would be worth to join Pianacci property and the Church property in one collaborative fire 
management plan, and to reduce the dominance of maquis species. 

                                                      
19 http://www.wof-int.com/  
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Figure 1. Delimitation of the property on orthophoto (source: http://www.pcn.minambiente.it/): (1) 
pinewood where prescribed fire has been applied, (2) Robinia pseudoacacia dominated plot, (3) 
north-west boundary close to the ecclesiastic maquis, where a firebreak is needed (4) road between 
olive trees just partially handled with prescribed fire on the eastern side. 

 
 
Planning phase 
 
In Tuscany, the use of fire is regulated by a forestry regional law (Regolamento d’attuazione della 
Legge Forestale Regionale LR 39/2000) and a specific form must be filled to get the permit to 
proceed. Even if, at first, to get that permit seemed to be something “impossible”, finally it was issued 
by Florence Province, after a series of talks between applicants and authorities, and a field survey one 
week before the indicated date of the burning. Only for point 1 and 4 (see previous paragraph) the 
Province issued a burn permit. 
 
Operations planning passed through three key issues: 1) climatic analysis and identification of a 
prescription window to test; 2) choice of fitting techniques and arrangement of resources and tools; 3) 
application of ICS (Incident Command System) to define personnel positions and roles, with a special 
remark to safety and communications.  
 
 
Prescription window 
 
The winter season have been chosen to burn, after the analysis of monthly cumulated rains and mean 
temperatures for the weather station Sesto Fiorentino, placed close to the property. University of 
Florence has been asked for an opinion and cumulated drought of previous (in relation of the chosen 
week) two months has been taken into account. The prescribed burning could be applied only if some 
weather conditions were fulfilled: air temperature lower than 25°C; wind speed lower than 25 km/h; 
relative humidity higher than 40%. Finally, the Meteorological Service (IBIMET, LaMMa Regione 
Toscana) has been asked for the weather forecast, thus fixing the specific date when to keep on. 
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Techniques, resources and tools 
 
All burning had to be done as backburning (against the wind) from a fire control line. More than one 
burning line could be ignited, parallel to the others, to modulate frontal rate of spread. All personnel 
involved was volunteer, coming from the company Working on Fire International, universities, 
neighbourhood, La Racchetta association, who provided means and expertise, and the land owner. 
Fire equipments and hand tools were available (two drip torches, rake hoes, fire beaters, two brush 
cutters, a chain saw and knapsack sprayers), three pick-up with 500 l water tank, hoses, one fire 
engine, two hand held two way radios and a mobile hand held weather station. 
 
 
Incident Command System 
 
Personnel preparation and localization has been the more challenging phase of the burning planning. 
Participation of people from different origin has been taken into account during assignation of tasks. 
Everyone had to get a specific role during the burning (Table 1). The operation had to strictly follow 
international accredited wildland fire safety guidelines, all personnel on the fire line had to wear full 
Personal Protective Equipment. A safety officer was appointed for the active operation and ignition 
was executed by a qualified Burn Boss under supervision of the Incident Commander / Operations 
Section Chief. 
 
 
Field surveys and sampling 
 
An experimental protocol has been predisposed to collect data and describe the fire. Weather data (air 
temperature, relative humidity and wind speed) has been recorded by the meteorological service, 
providing a mobile weather station. Frontal rate of spread has been computed by time of arrival of 
flames to numbered and mapped trees; this task has been given to students. Fuel load has been 
measured before the burning by oven-dry technique (105°C for 24 hours). 
 
 

Table 1. Personnel roles using the ICS scheme (Incident Command System) 
 

Function Role Origin 

 Incident Commander Padua University 

Command Communications and Liaison Chief Padua University 

 Safety chief Padua University 

Operations 
Operations Chief Working on Fire Int. 

Division A Padua University 

 Planning Chief Florence University 

Planning Resource Unit Florence University 

 Situation Unit La Racchetta  

Logistics  Land owner 
 
 
Burning performance and conclusions 
 
On 26 February 2008 at 11:00 a.m. the prescribed burning was initiated in the pinewood, after having 
set the area the day before. Florence University team removed the coarse woody material and cut 
taller shrubs. Other volunteers created bare defence lines, by using hand tools. On 26 February the 
prescription window, already a cautious one, closed and weather conditions (Figure 2) did not sustain 
fire advance as it was desired. A high number of ignition lines had to be drawn and the opportunity to 
assess the rate of spread expired. A second burning has been carried out on the eastern side of the 
olive plantation road, on a grassland. 
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Figures 2 and 3. Behaviour and effects of the prescribed fire varied with surface fuel 
loads and composition of the herb-shrub layer. 
 
 

Both treatments had a demonstrative value more than a fuel reduction effect. This is justified by the 
experimental trait of the burning, that was the first one in a private property in Tuscany, requiring to be 
even more careful than on normal mode. Representatives from the State Forestry Service (Corpo 
Forestale dello Stato) and from Tuscany Region have been invited as observers. They were especially 
interested in watching the burning and the human-resources coordination. An explanatory briefing took 
place before each burning to give details about objectives and operations, to enhance volunteers 
training and observers understanding.  
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One should not forget that prescribed burnings are still a pioneer technique in Italy, and most of the 
people, including the fire community, did not ever experience it. 
 
 

 
 

Figure 4. Behaviour and effects of the prescribed fire varied with surface fuel loads 
and composition of the herb-shrub layer. 

 
 
 

 
 

Figure 5. Hourly trend of maximum air temperature, minimum relative humidity and wind speed, 
recorded by IBIMET mobile weather station inside the property on 26 February 2008. 
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Cooperation between different individuals has been satisfying and burnt areas perimeter has been 
adequately patrolled by La Racchetta volunteers.  
 
All in all, the experimentation created a starting point to: 
 

� better identify the prescription window, by avoiding unstable weather; 
� cooperation between the land owner and neighbourhood in order to set a minimum area for 

fuel management and initial attack; 
� involve Civil Protection volunteers (La Racchetta) in the firewise approach, by providing at the 

same time a training opportunity for young or un-experienced ones, under supervision of 
expert technicians, such as a Working on Fire team. 

 
The principle goal of pilot projects like Pianacci is to show land owners the correct way to use fire to 
protect their properties. This process of training and education requires several learning sessions side-
by-side with specialised fire technicians. Pianacci project is meant to be repeated in 2009, depending 
on weather conditions, since the permit lasts two years. 
 
Giving responsibility to citizens respect to the environmental heritage could become one of the turning 
points to reduce large wildfires hazard and impacts on the Italian landscape as well as to lessen the 
existing pressure on the fire fighting system, that is more and more charged over its capacity. Thus, 
the safety level of fire fighters is supposed to increase. It would be worth to identify reference 
characters with sound experience in fuel management, if these objectives are aimed to be reached. 
Expertise is needed to support the training of both Civil Protection volunteers and land owners, asking 
for consultancy. 
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Wildland fires in the Alpine Region of Italy: 

What’s old, what’s new? What’s next? 
 
It is still challenging to provide a comprehensive picture of wildfires in Northern Italy. The available 
information is frequently scarce and heterogeneous (Conedera et al., 2006), basically for the reason 
that fire management is influenced by social and institutional history. Before 1972, fire management 
was governed by the National Forest Service (Corpo Forestale dello Stato) and it relied on a long 
tradition, started by Carlo Felice di Savoia in 1822 when Regie patenti were created20. In the last 30 
years this tradition has been transferred partially to the regional administrations, and a gap has 
occurred in the way data have been collected. The Alpine Arc is touched by seven administrative 
regions sharing only 100,000 km2 (30% of the Country). Since 1972 the administrative regions are 
responsible for fire suppression and prevention, resulting in a puzzle of regional responsibilities. 
Except Aosta Valley and Trentino-Südtirol, the Regions consist of both an alpine and a plain zone, and 
some of them border with the sea (Veneto, Liguria and Friuli), making the forest composition extremely 
heterogeneous and leading to a tremendous unevenness of both ecological and social issues. 
 
In Italy, it is generally recognized that landslides, floods and avalanches are the most impacting 
disturbances affecting the Alps, followed by herbivores grazing and insects’ outbreaks, as discussed 
by many authors (Motta et al., 2002; Luino, 2005), while forest fires are perceived as negligible drivers. 
In spite of this, regional administrations are providing costly fire fighting services and must provide a 
safe work environment to fire-fighters. This is the reason why it is desirable to understand which is the 
role of Fire in the Alps. The awareness of what wildfires mean in the ecological cycles of a forest, as 
well as the concept of “alpine fire culture”, has been lost, due to the abandon of the mountains by the 
young generations and to a gap in the expert knowledge transfer. 
 
This need of improvement has been felt by several Forestry Services who, along the past year, have 
joined together to share expertises and to find out new technologies, namely the implementation of a 
common Fire Danger Rating System. This choice is not only about providing fire-fighters and fire 
managers with a new technology! It is much more about a familiar platform where the Fire Services 
could compare the application of a common tool to their own wildfires. The Canadian Forest Fire 
Weather Index (FWI) System was finally chosen, since some Regions were already implementing it 
(Aosta Valley since 1994, Piemonte since 2005, and Veneto since 2007). The creation of an “Alpine 
Forest Fire Rating System” has been taken into account, also involving neighbouring Countries. It is 
clear that the performance of the Canadian FWI should be tested and calibrated to the alpine 
environment; for the moment, the feedback given by Aosta Valley and Piemonte Fire Services is good 
enough.  
 
Anyway, the implementation of the Canadian FWI, underlined the environmental differences between 
Regions, such as the continental gradient increasing from the sea to the internal valleys and affecting 
local climate and fire severity. This is particularly evident when a calibration of the index has to be 
performed. In the Eastern side of the Alps, Veneto Region is affording the pioneer phase of 
implementation (Valese et al., 2008) funded by the European Commission (Reg. 2152/2001 Forest 
Focus). By now, Aosta Valley threshold table has been used, since it was the best calibration available 
for the Alpine Region. The threshold values had been derived by using operative personnel expertise 
and observations (Regione Autonoma Valle d’Aosta, 2005); they vary depending on the month and 
are divided in 7 danger levels. A pilot study located in the region of Lago di Garda was carried out by 
University of Padova, to check the reliability of the danger levels in use. Considering both fire days and 
non fire days, the “extreme” danger level was not represented at all, highlighting the need of a specific 
calibration for Veneto. Such difference between Aosta Valley and Veneto depends essentially on 
climate. Veneto is placed close to the Adriatic Sea, while Aosta Valley lies in the internal Western Alps 
and is also affected by a characteristic fall wind (foehn), increasing greatly fire danger. The forest 
composition and the fuel characteristics are a function of the climatic trend. In Veneto the proximity to 
the sea increases the amount of rain and the average level of air humidity, reducing the drying factors. 
The presence of fire prone ecosystems (11.2% pinewoods, 0.2% pseudo-maquis) is limited by the 
clear dominance of broadleaves forests (48.5%) (Forest Cover Map, 2003). On the contrary, the 
presence of pinewoods is relevant in Aosta Valley southern slopes, since the valley is West-East 
oriented. This vegetation is threatened by strong drying factors, such as high-speed and hot winds 
from North-West, and continental conditions limiting the annual amount of rain. When weather 

                                                      
20 http://www2.corpoforestale.it/web/guest/ilcfs/storiadelcfs 
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parameters are favourable, surface fires can shift quickly to the crowns of pines and generate even 
eruptive fires (Cesti, 2002). 
 
Both fire danger rating and fire behaviour predictions are influenced by the alpine topography and by 
pronounced differences in snow cover between southern and northern slopes. In the Aosta Valley 
Cesti and Cerise (1992) observed severe wildfires occurring when snow covered the ground. Snow 
permanence and distribution can affect fire patterns. It is not rare, when foehn wind flows, that snow 
melts only in the southern slopes. In this situation, fire can stop in the northern snowy side. Contrary to 
Canada, where the calculations of Fire Danger are interrupted during the entire winter season, in the 
Aosta Valley this is not a option, since it coincides with the fire season and with the minimum live 
moisture content of plants. On the other hand, snow can last even more than 52 days on the ground, 
which is the threshold value to interrupt the calculations! 
 
The main concern of Aosta Valley Forest Service regards few but severe large fires occurred in pine 
stands (Pinus sylvestris). During three and half years they collected live fine fuels moisture contents to 
find out prediction models for critical live needles moisture by using the FWI system codes. In fact, 
Cesti (2003) observed that crown fires occur even when pine needles moisture is quite high (115-
130% depending on needle type: old or young needle), while under 95-110% (critical live needles 
moisture) crown fires develop more severe. The results show that the FWI System can be used to 
predict severe crown fires, even if they must be reinforced (Valese et al., in prep.). 
 
As shown in Table 1 and Figure 1, most of Italian wildfires are human caused (82%, during the period 
2000-2007), while natural fires are almost absent (1.3%)21. If we consider the average percentages, 
the situation in Northern Italy does not fit the national statistics. Natural fires (or lightening-induced 
fires) and human-induced fires occur, respectively, in 3.7% and the 70% of the events. In the utmost 
Eastern Alps (Friuli) natural fires can be 10% of the total, showing a frequency more similar to Austria 
(15%), neighbouring Country, than to the rest of Italy. What’s more, it has been demonstrated that a 
natural fire regime exists in the Alps (Tinner et al., 2005; Conedera et al., 2006). On the other hand, in 
Liguria and Lombardia just 1% of the fires are caused by lightening, while more of 90% are human 
caused. These numbers mirror quite well the differences between Regions, even if the considered 
periods are not the same.  
 
 
Table 1. Fire causes in the Northern Italian Regions compared with the national causes and with the Austrian 
causes. 
 

 Wildfire Causes (%)   

Region/Country Unknown Antropogenic Natural Period Source 

Aosta Valley 50.0 45.1 4.9 1991-2007 1 
Piemonte 31.3 66.5 2.2 1997-2005 2 
Liguria 8.0 91.0 1.0 1987-2007 3 
Lombardia 9.3 90.0 0.7 1996-2005 4 
Veneto 17.5 79.0 3.5 1991-2005 5 
Friuli 41.5 48.5 10.0 1994-2003 6 
Trentino-Südtirol n.a. n.a. n.a.  n.a. 
Northern Italy 26.3 70.0 3.7  Average  
Italy 16.6 82.1 1.3 2000-2007 7 
Austria 50.0 35.0 15.0  8 
 
Sources of data in Table 1: (1) Regione Autonoma valle d'Aosta; (2) Regione Piemonte; (3) Regione Liguria: 
http://antincendioboschivo.files.wordpress.com/2008/07/sistema-antincendio-boschivo-regione-liguria.pdf; 
(4) Regione Lombardia; (5) Valese and Lubello (2007) 
(6) http://www.regione.fvg.it/rafvg/export/sites/default/RAFVG/GEN/incendi/allegati/tabelle_incendi.pdf 
(7) Corpo Forestale; (8) Gossow (p.c.); n.a. = information not available 
 
Although it is widely believed that the fire season coincides with the winter – early spring months 
(December – April), in the Italian Alps there are some exceptions and irregularities, particularly when 
summer events are considered. Liguria Region, placed in front of the Tyrrhenian Sea, experiences 
both a winter and a summer fire season. In the Eastern Limestone Alps of Friuli (Carso), close to 

                                                      
21 http://www2.corpoforestale.it/web/guest/serviziattivita/antincendioboschivo  
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Slovenia and in front of the Adriatic Sea, summer wildfires are frequent and the behaviour of these 
fires can be severe when Pinus nigra is present. The fact that Friuli represents the rainiest region of 
Italy is not a guarantee of non-fire! The karst bedrock leads to underground water flows, not available 
to the plants, at least till they come out again. Similar to Carinthia (Austria), the neighbouring Carnia 
(Friuli) experienced especially severe conditions in 2003 and 2006 (Gossow et al. 2008), considered 
the worst of the past 10 years.22 Problematic wildfires occurred also in those regions that are generally 
not involved in summer fires. In Veneto, a wildfire of just 40 ha caused by a lightening needed more 
than one month to be extinguished (August 2003). With the exception of first days, when flames 
reached the crowns, the fire propagated underground; the persisting smouldering rate was damaging 
respect to the tourism activities of Pieve di Cadore and put the Fire Service in a very critical position, 
without considering the cost paid for the aerial fighting. 
 
In the Aosta Valley, during 2006 summer, serious events took place, proving that summer fires can be 
very damaging when the meteorological conditions fit. In one week approximately 80 ha (more than 70 
ha of Pinus sylvestris) burnt and fire behaviour was especially wild in 50% of the burnt area. 
 

 
 

Figure 1. Fire causes in the Northern Italian Regions compared with Austria 
 
 
It would be auspicious, as a future study, to analyse the summer trend of the alpine fires, and to 
investigate the irregularity and the potential (?) increase of this phenomenon, especially in relation with 
summer lightening-induced fires. Prohibitive steepness characteristic of these fires put fire-fighters in 
dangerous places or make ground teams unable to work. What’s more, the fall of glowing material can 
cause the restart of the fire at the bottom of hillsides, where fuel accumulation is generally higher. If 
one looks upon these hot spots, a reflection on global change is not negligible: in contrast to the 
extensification of agriculture and forestry in the Alps, an intensification of tourism is taking place 
(CIPRA, 2006) and the frequency of extreme summer conditions (droughts and extreme temperatures) 
are supposed to increase (Schär et al., 2004) along with characteristic disadvantages, such as the 
smoke issue. 

                                                      
22 http://www.regione.fvg.it/rafvg/export/sites/default/RAFVG/GEN/corpoforestale/allegati/RelazioneIncendi2007.pdf 
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In conclusion to this brief and preliminary overview on alpine wildfires, a answer to the initial question 
shall be given. What’s next? The newly established UNISDR Euro-Alpine Wildland Fire Network23 
offers promising chances to draw a exhaustive picture of alpine fires’ specificities and problems. The 
evaluation should be done by place side by side researchers, managers and operative officers. Large 
fires patterns and summer lightening-induced fires are recommended to be part of next investigation, 
with a special attention paid to the safety of personnel involved in the extinction campaign. Maybe by 
looking at wildfires from a landscape perspective we will discover something useful to manage alpine 
ecosystems in the better way and to have an idea about which will be the future fire regime. 
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Major Fire Issues in the Euro-Alpine Region – the Austrian Alps 
 
The extremely hot summer 2003 has demonstrated quite impressively that under suitable fire weather 
conditions it can burn in Austrian forests nearly everywhere, preferably in its mountainous regions 
(Fig.1). But forest burns have not played a major role in Austria so far. Most fires are less than one 
hectare in size; only very few reach ten or more hectares, the largest one during the last five years had 
70 ha, more as an exception. But also 10 or 20 ha of a stand-replacing fire mean under our scattered 
and patchy ownership conditions often a disaster. Nevertheless are storm events, avalanches, bark 
beetle breakouts, and browsing and debarking damages by wild ruminants more important and a 
priority challenge for the forest protection efforts.  
 

 
 
Figure 1. Distribution of forest fires in Austria in 2003. This a preliminary dataset, based on data in 
the News Archives of the Fire Fighter Associations initiated 2002-2003, but which was completed 
in later years yet: suited weather and fuel conditions allow forest fires nearly everywhere, but 
mostly in the Alps (with its higher coniferous forest amounts). 
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Our mountain forests do not fulfil the characteristics of fire ecosystems, and there are also no distinct 
fire regimes detectable. But it is hypothesized (Gossow et al., 2005, 2008) that the proposed increase 
of weather extremes in coming years and decades may increase the probability especially of mountain 
forest fires too (cf., for instance, Ahern et al., 2001; Goldammer, 2001; Badeck et al., 2003; 
GLOCHAMORE, 2007). Switzerland is aware of that already since the early 1990s (Conedera et al., 
1996, 1997) when realizing an increase of forest fires especially in its southern region: therefore it 
became „more and more necessary to improve the forest fire management methods“, with fire danger 
rating methods considered as „one of the most important elements of an effective fire management 
strategy“. For the alpine region of Italy, „a fire danger rating implementation and calibration“ project is 
running since a few years (Valese, 2008). Discussions on a likely climate change increased the need 
to address climate dependencies of disturbance agents explicitly in decision support tools and models 
as well (Dale et al., 2000, Vacik and Lexer, 2007). Also Austria should definitely become more active 
in this respect in the very near future (Gossow et al., 2005, 2008). 
 
In 2004, Gossow initiated a first forest fire workshop in Austria, which was organised by Hans Zöcher 
of and at the Forest-Technological Training Center in Ossiach, Carynthia, together with forest fire and 
forest protection experts from Italy and Slovenia: they came from the neighbouring forest district 
administrations in Veneto (Emilio Gottardo) and Ljubljana (Jost Jaksa), respectively. Involved in this 
workshop were also fire fighter brigade and army representatives engaged in the fire fighting efforts in 
Carynthia as well as police, mountain rescue, and red cross units: they altogether demonstrated 
during the second day in a ’playback’ operation of the “Erzberg Burn“ suppression (spring 2003) their 
interactive fire fighting efforts just one year ago. But it took still some time more to initiate also a more 
engaged forest fire research project at BOKU university – which was started now in May 2008 (with 
support of the National Science Foundation FWF). In the time before, only some recordings of wildland 
fire events – by year, season, and locality – were published and commented in professional journal 
articles to make stakeholders and decision makers in the forest sector more sensitive about this 
possibility as a realistic danger (Gossow and Frank, 2003; Gossow et al., 2005, 2008).  
 
Nevertheless, for our forest protection experts, the storm events (especially those of the last winters 
like “Kyrill“ and others), bark beetle outbreaks, and the still lasting ungulate game damages (cf. also 
Kräuchi et al., 2000) have priority – as being much more ’sustainable’ and wide-spread and impacting 
much more forested land than our mostly small and less disastrous forest fires so far. One may ask: Is 
this forest fire issue therefore only a fancy of a few interested people in Austria? (cf. Gossow et al., 
2005). At least the voluntary fire fighter brigades have realised the challenges of forest fires in steep 
terrain of mostly remote areas, and they have adapted to it also technically and operationally. And we 
want to make also our foresters more aware and better prepared and more supportive for the fire 
fighters, in infrastructural respect, within their forests – and likewise also in prophylactic forest 
protection respect.  
 
There exists already a forest fire danger rating system by the Central Weather Service (ZAMG) in 
Vienna – based respectively on indices using mean temperature and precipitation data of the previous 
two weeks – which offers daily fire weather maps (five danger classes) for Austria. As no fuel 
classification and more forest fire related drought indices are used in this fire danger rating, there is 
some potential to improve the approach (cf. Valese et al., 2008). Also lightning strikes are recorded, 
mapped, and tabulated very well by ALDIS. The wildland fire events are recorded only, more or less 
precisely and completely, in the news archives of the Wax or Fire World Service24 for and by the fire 
brigades (but only since 2002). The respective data collection by the ministry’s forest section was 
reduced in its contents unfortunately after the year 1991, offering more detailed information only about 
the years and decades before (1958-91): They concerned only those fire events which were 
documented in connection with compensation payment applications. But at least, a more general trend 
is detectable as a decrease in the number of annual burns, and correspondingly in the burned area, 
but the burned area per burn remained comparatively stable (Table 1). Meanwhile, also BFW (the 
Federal Forest Research Institution) is collecting forest fire data. The data published in EFFIS so far 
appear doubtful (much too many fires!): perhaps, instead of single fire events the numbers of actively 
involved fire brigades (or something else) are summed up. To make use of MODIS data, the vast 
majority of Austrian forest fires is much too small (cf. Table 1) to be identified by the MODIS Rapid 
Response System, based on daily satellite images of the Earth's landmasses in near real time (around 
only 10% of the wildland fires for 2007, not only forest fires). 

                                                      
24 http://www.wax.at/modules.php?name=News&file=categories&op=newindex&catid=12  
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Table 1. Austrian Forest Fire Statistics, as edited by the Forestry Sector Section in the Federal Ministry. Source: 
Forstliche Jahrbücher 1958-2007. 
 

Average no. 
of 

1958-59 - 69 - 79 - 89 - 99 - 07 

burns/ year 332 276 248 171 101 56 
hectares/ year 284 278 209 115 52 75 

ha/ burn 0.86 1.01 0.84 0.67 0.51 1.34 
 
 
A preliminary evaluation of the fire brigade reports – our main actual data source – showed seasonal 
as well as regional concentrations of forest fire events. As mentioned already, the distribution of forest 
fires in 2003 (Figure 1) concerned all parts of Austria, and this was similar in 2007, most of them in the 
mountainous region of the alpine main ridge. In 2006, most fires happened in Tyrol and Carinthia. 
Taking these three years together, the alpine fires make up nearly forty percent, and those in the 
South as well as in the N/NE both around thirty. It is interesting how many the burns decreased since 
the middle of the 20th century (Table 1), and likewise the burned forest acreage – differing a bit from 
other countries with often an increase in burn numbers, but a decrease of burned area. 
 
Concerning their seasonality, the forest fires are happening now preferably in spring (40 %) and in 
summer months (45 %), whereas in former decades (1960’s – 1970’s) the fires concentrated in the 
spring months (March, April; cf. Table 2). In those last three years with a ’fire season’, the forest fire 
peaks differed remarkably. In 2003 (Figure 2) there was – besides two quite typical peaks of fire 
events in spring (second half of March) and in summer (August) – a third one detectable in the second 
half of June: it coincided with the period of midsummer fires and subsequent ritual fires with regard to 
Catholic feast-days. These fires are usually ignited high up in the mountains – where also most fires in 
this period were registered. The following two years were only poor in forest fires. But in 2006, after a 
winter season with heavy snow and rainfall, a few extremely hot weeks supported the outbreak of 
some 20 forest burns within a very short fire weather window in the second half of July, most of them 
in Carinthia and Tyrol, but distinctly concentrated in Southern Carinthia: this region appears to 
be(come) something like a wildland fire ’hot spot’. Another potential hot spot may be the utmost 
Eastern Limestone Alps with low annual precipitation and high black pine (Pinus nigra austriaca) 
amounts in the forests. In 2007, we had the most registered fires during the last years, half of them in 
April: again a spring peak. And in 2008, a year again with only few forest fires, but most of them in 
February marked again a winter ‘peak’. It has still to be analysed how well the forest fire danger 
mapping of ZAMG has corresponded with the really happened forest fires.  
 
For 40% of the reported forest fires (from 2002 to 2008) no concrete causality is mentioned or known, 
another 40% are reported as of anthropogenic origin, and the remaining 20% were qualified as 
“natural fires“, ignited predominantly by lightning strikes, very few apparently also by self-ignition. 
Austria as a predominantly alpine country is rich in thunderstorms with locally very high densities of 
lightning strikes; those ignited nearly half of the Carinthian forest fires in 2003, more than twice as 
much as the Austrian average that year (for similar experiences cf. Conedera et al. [2005] about 
lightning-caused forest burns in Switzerland). And similarly in 2006 – with a maximum of lightning 
strikes during the last 15 years (ALDIS) – , each third forest burn in Austria was lightning-released, but 
again nearly each second one in Carinthia and 40% in Tyrol. One may question, if this high amount of 
lightning-ignited forest burns is realistic, and not only an easy guilt-addressing to nature. But an ad 
hoc-study was able to confirm a high majority of the respective records as correct (Müller, in prep.). 
2007 had the highest number of forest fires, but was very poor in lightning-caused ones (less than 
10%). Most of our forest fires are surface burns and very small in size, but they may last comparatively 
long unsuppressed because of longer-glowing ground fires. Concerning the second half of the last 
century, the amount of lightning-ignited forest fires increased distinctly in (or since) the 1980s (cf. 
Table 3), whereas arson fires had something like a peak in the early 1970s. 
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Table 2. Changes in the seasonal distribution of forest fires in Austria in several periods during the last half 
century (in %). Winter = XII – II, Spring = III – V, Summer = VI – VIII, Autumn = IX – XI. Data sources as in 
Table 1. 
 

Seasons 1958-69 1980-91 2003-07 

spring 71.1 50.9 39.2 
summer 11.9 37.1 45.4 
autumn 9.2 6.9 10.8 
winter 7.8 5.1 4.6 

 
 
Table 3. Causation trends of forest fires in Austria (as documented by the Austrian Forestry Sector Section in the 
Federal Ministry (Forstl. Jahrb. 1958-1991), for selected pentade samples especially for forest fires ignited by 
lightning and by railway embankment burns, respectively. Data are for Austria (AT) in total, and for the most 
concerned provinces Lower Austria (LAT), Tyrol (TYR) and Carinthia (CAR). 
 

Pentade 1963-67 1973-77 1983-87 

Lightning    
AT 4.1 3.0 26.5 

LAT 3.0 0.4 8.1 
TYR 8.0 11.6 52.5 
CAR 2.2 4.8 23.8 

Railway    
AT 35.5 12.2 5.6 

LAT 47.3 22.4 4.0 
TYR 5.3 5.8 3.1 
CAR 17.6 2.5 5.7 

 
 
 

 
 

Figure 2. Monthly distribution of forest fires in 2003 (same sample as for Figure 1) as summarized for 1st 
(I) and 2nd (II) half of each fire season month and for lowland and mountain areas, respectively. 

 
 
Storm blow-downs in Austria – the last major events in 1990, 1999, 2002, 2007 and two more early in 
2008 (from Wiebke to Kyrill, Paula and Emma) – have created much uprooting in older spruce and 
pine stands. These events – like the often subsequent bark beetle-outbreaks – contribute also to the 
fire susceptibility, especially at steeper slopes with southern aspect: In these areas, salvage logging is 
very often only very selective and correspondingly incomplete because of the bad accessibility and the 
lower timber quality, resulting in a lot of coarse woody debris and logs but also in more grassy and 
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brushy vegetation, and therefore offering extremely good fuel and fire spread conditions (Gossow and 
Frank, 2003). Slash burning and similar activities get also often out of control and can ignite adjacent 
forest stands (as a major amount of all fires from anthropogenic origin between 2002 and 2008). Roots 
of remaining uprooted stocks may burn down and loose their connection to their soil-rockbeds. The 
concerned rootstocks then often roll and jump downhill while burning and thus transferring fire also to 
lower elevations. This, for instance, became a major problem during the “Stagor-Burn” (2002) on a 
previous storm blown-down slope. But even glowing pine cones may act with similar effects when 
rolling down on steep terrain, after the surface vegetation has been burned down: as, for instance, in 
the “Potokkessel Burn” (Frank, 1988, pers. comm.). 
 
The meteorologists (for instance at ZAMG) are not convinced that the more recent increase in storm 
events is a real climate change effect: According to Austrian and Czech weather data (wind speed 
measurements) over the last 200 years, the 19th century was more stormy than nowadays (ZAMG, 
2008). But the practiced forestry during the last two centuries had produced forest stand types (by tree 
species and structure) more susceptible to storms as well as to bark beetles, deer browse and bark 
stripping, and also to fire. The storms nowadays are able to provoke more acute damages. Besides 
storm blow-downs, also snow breakages may add to the fuel loads, especially within the “wet snow 
zone“, where early and heavy wet snowfalls produce a lot of broken canopy biomass falling to the 
ground. What appears important is an assessment and classification scheme of our various fuel types 
and loads and of their inflammability under which fire weather conditions. 
 
The in former times comparatively “clean” forestry was fairly fire-proof. With the socio-economic 
changes after WW II and especially in the expanding EU, or also in the more SE countries of Europe 
since the Fall of the Iron Curtain, more extensive land use practices became and become obvious (e.g. 
Goldammer, 2002). This includes also deficiencies in forest thinning and tending efforts – like very 
pronouncedly in Austrian forests (with high and increasing overstocking reserves according to the last 
forest inventory 2002) –, and is increasing consequently the amount of wildland fuel loads further and 
quite generally. That demands again a more conscious and targeted fuel management: in advance at 
least in fire-prone areas, as a prophylactic effort, but also as post-suppression measures – see the “Fire 
Paradox“. Perhaps, the recent bio-energy interests and forest-biomass burning may return this trend 
again (cf. WWF, 2006). 
 
 

 
 

Figure 3. Fire fighting demo during a first International Forest Fire Workshop in Ossiach 
(Carinthia/Austria) in May 2004. The site is nearby Erzberg / Bad Bleiberg, where a large fire 
occurred in March 2003 on a storm-thrown area because of negligent salvage logging operations. 
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Another source of forest ignition can be burning railway embankments with adjacent forest stands or 
connective slopes with grassy and shrubby vegetation as fire spread corridors. Sparks from braking 
trains caused embankment and subsequently forest fires remarkably often in the early 1960s in more 
than a third of the noted cases (according to older forest fire statistics of the ministry; Table 3). This is 
especially critical in hilly and mountainous areas where curves and downward direction of railway 
tracks necessitate frequent braking. These track sections should become part of a fire danger rating 
procedure for prophylactic and post-burn measures (Arndt, 2007): especially, adequate fuel reduction, 
control of fuel loads, and more fire-resistant vegetation types may be suited options. 
 
During the last few years, these railway embankment burns could again – after a continuous decrease 
already in former decades (Tab. 3) – be drastically reduced, due at least partly to new brake-technical 
improvements. However, train braking (especially of not yet so well-adapted freight trains) may 
become again more relevant as an ignition source, if and where embankment upkeep to reduce fuel 
amounts and fire proneness becomes too negligent (Arndt, 2007). Our alpine railway routes are quite 
avalanche- and rockfall-proof through protective forest stands above them. Stand-replacing forest fires 
in these areas could mean an increased avalanche and rockfall danger. 
 
The use of controlled biomass burning has been a prototypical tool for the preparation and multi-use of 
rural and forested lands in Europe (e.g. Goldammer et al., 1997, 2004), and so also in Austria. An 
agro-forestry use of fire is documented locally, like in Upper Styria, till the 1960s (Schneiter, 1970). 
Since a few years, fire is used again as a management tool on several Carinthian alpine pasture 
grounds, in order to control the overabundant growth of heather (Calluna) and other dwarf brushes – 
as a measure to improve the grazing quality for domestic livestock (Kerschbaumer, 2007; Huber et al, 
in print). Controlled burning may get out of control – also in such experimental burns and may enter 
adjacent forests too. Additionally, this burning includes also certain wildlife habitat and biodiversity 
changes. These experimental burning areas – at present only with exception permits – serve insofar 
for testing and improving burning techniques and combining it with a biodiversity monitoring and other 
investigations (Kerschbaumer and Huber, 2002; Huber et al., in print). 
 
 

 
 

Figure 4. Mobile communication center (in a Volkswagen bus) for catastrophic forest fires, 
during which besides the fire fighting squads also red cross, mountain rescue, police, and army 
units are involved (the latter especially with aerial attacks). 
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Figure 5. Forest fire tool box for the use at higher elevations with bad access or too long-lasting 
driving distances - to be transported with helicopter support. 

 

 
 

Figure 6. Heli-supported fire suppression during the Stagor mountain fire (on a former stand-
replacing storm event near Steinfeld, February 2002). The photograph shows water filling operation 
at the Weissensee in Southern Carinthia. Access to water was possible only after part of the thick 
ice layer was sawn and the many resulting ice blocs put on the lake ice (in the foreground). 
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But now also a first “Austrian Forest Fire Research Initiative” (AFFRI/FWF-TRP L539-N14) was 
started at BOKU university (May 2008). Its study design encompasses two major objectives: (i) to 
identify forest fire “hot spots“ in Austria in relation to vegetation, climate, and site conditions, and (ii) to 
develop a fire-vegetation model for Austrian conditions, improving also the recent fire danger rating 
procedures of ZAMG. This includes – for both objectives – the consideration of fire weather options 
and topoclimatological aspects as well as the classification of fuel situations for both the more fire-
sensitive forest types, and for more fire-endangered railway sections, especially in the Alps and its 
foothills. Based on comparable international approaches a forest fire hazard model will combine a 
socio-economic risk model (SERM; Arndt et al., in print), appropriate drought indices, and a fuel 
classification approach to estimate the expected probability of forest fires. The forest fire hazard model 
will describe the relationship between socio-economic factors (e.g. distance to infrastructures, housing 
density, day of the week, season, and tourism activities), fire weather options, topoclimatological 
aspects as well as different forest types and forest fire behaviour options. 
 
In order to describe and model forest fire behaviour, we will do a comparative assessment of two 
contrasting modelling approaches. The hybrid 3D-patch model PICUS v1.41, which has been 
particularly developed for Austrian mountain forest conditions (e.g. Lexer and Hönninger, 2001; Seidl 
et al., 2007) will be extended by a fire risk and fire spread module and compared with Fire-BGC, a 
model successfully tested for North-American and partly also for Austrian conditions (cf. Hasenauer et 
al., 2005; Pietsch and Hasenauer, 2006). We aim at capturing the driving factors for fire behaviour in 
mountain forests in order to evaluate the fire-vegetation simulator with selected fire cases. In that 
context a scenario analysis will be done to explore the interaction of management, suppression 
impacts, and a changing climate according to (i) the effects of different management regimes on fire 
behaviour, and (ii) the effects of climate change scenarios on fire behaviour. 
 
The reconstruction of some of the major forest burns of the last years (partly in cooperation with 
GFMC) shall take into account also the respectively involved fire fighter teams and how their 
operations influenced fire behaviour and spread. Also their more specific preparedness, 
communication and cooperation experiences – especially under the more difficult mountainous 
conditions – shall be considered and evaluated (as far as accepted). With regard to our optional 
Carinthian forest fire “hot spot“, a cooperation of AFFRI with neighbouring colleagues in Slovenia and 
in Italy makes sense, for instance with the Veneto fire danger rating initiative (cf. Valese, 2008; and 
this issue of IFFN): In the Western Alps, winter and spring fires appear (still) more dominating (e.g. 
Conedera et al., 1996, Valese, this issue of IFFN), but with a trend towards also more summer fires; in 
the Austrian Alps summer fires seem to become more important besides the spring fires which 
dominated in former decades. These differences as well as differences in forestry and land use 
practice have to be considered adequately and monitored more precisely in the next future. 
 
Most recently, we became – together with ZAMG – also partners of ALPFFIRS (ALPine Forest FIre 
waRning System), an all-alpine INTERREG (EU)-research network which was initiated by Italian 
colleagues: its main target is ”to improve forest fire prevention in the Alpine Space with the creation of 
a shared warning system based on weather condition affecting fire potential”. Major target is the 
univocal Alpine Space Forest Fire Danger Scale definition and common danger level interpretation 
with resulting preparedness plans and operational procedures” (to be started in summer 2009).  
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Collection and Mapping of Prescribed Burning Practices in Europe: 
A First Approach 

 
Abstract 
 
In the history of land-use in Europe, fire has been an important element in forestry, agriculture and 
pastoralism, and an important process in shaping landscape patterns of high ecological and cultural 
diversity. However, crisis taken part over rural areas during the second half of the 20th century caused 
the loss of the notion of fire as a useful tool and changed its perception from tool to threat, resulting in 
the complete elimination of traditional burning practices in some areas. At present new opportunities 
and challenges are underway for the development of the use of fire for management purposes in 
Europe. The aim of this document is to present a first approximation for the development of prescribed 
burning in Europe, in order to show the existing diversity of fire use practices within the continent as 
well as to infer possible temporal and spatial patterns for its development in space and time. 
 
 
1. Introduction 
 
Fire can be a destructive force and, conversely, be a natural and vital component in ecology as 
well as a useful tool for improving people live. It can also be both at the same time. These are 
the two faces of fire, an issue which is receiving recent and growing interest due to changing 
paradigms in ecology and nature conservation. Its international dimension has become evident in 
forums such as the 4th International Wildland Fire Conference (Sevilla, Spain, May 2007), 
through the recognition of the critical role of fire within the overreaching framework of the 
Strategy to Enhance International Cooperation in Fire Management and its Fire Management 
Voluntary Guidelines.25 
 
Nonetheless, the fire paradox has not achieved the same development in all parts of the world, 
neither has the same characteristics. Long term changes in vegetation caused by successful fire 
exclusion as well as escalating suppression costs launched the use of prescribed fire (PF) for 
fuel management and ecosystem management in the USA, Australia and Canada, which have 
recognized the need to focus on the core issue of fire in land management rather than the 

                                                      
25 Fire Management Strategy http://www.fao.org/forestry/site/firemanagementstrategy/en/ 
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suppression of wildfire.26 Thus the introduction of PB practices is largely derived from the 
functional role that natural fire has played in ecosystems through historical and contemporary fire 
regimes. 
 
In Europe, this fire paradox is presented as a substitution tool for traditional land-use and 
management systems, and hence is to be applied in cultural landscapes rather than natural fire 
ecosystems. Twenty five years after its introduction the operational implementation of fire as a 
management tool remains very limited due to different types of constrains (e.g. fire bans, land 
structure, lack of professional experience and negative public perception) (Xanthopoulos et al., 
2006). However new opportunities and challenges are underway for the development of the use 
of fire for management purposes in Europe. On the one hand, regarding wildland fire 
management, particularly in Mediterranean countries, the increasing risk of high-severity 
wildfires and the impossibility to continue increasing suppression efforts at high economic costs, 
is requiring new approaches to improve their prevention and suppression strategies.27 On the 
other hand rapid socioeconomic changes taken place during last decades have resulted in the 
abandonment of traditional practices which have shaped many valuable landscapes and 
ecosystems; a situation which is now leading to reconsideration of fire-exclusion policies in 
certain sectors of nature conservation, forestry and landscape management (Goldammer et al., 
2007). 
 
The aim of this paper is to present a first approximation of the development of prescribed burning 
(PB) in Europe, in order to show the existing diversity of fire use practices within the continent as 
well as to infer possible temporal and spatial patterns for their development in space and time. 
For this purpose, a review of fire use practices at the national and regional for different EU 
member-states was developed taking into an original approach, based not only in the objectives 
for the use of fire, but adding the importance of the degree of standardization. Results obtained 
have been developed within FIRE PARADOX, a European Integrated Project which is part of the 
6th Framework Programme (2006-2010). 28 
 
 
2. Methods 
 
The main source of information for the approximation of the diversity of PB in Europe was a 
questionnaire designed within the FIRE PARADOX project where qualitative data information 
regarding fire use practices, referred to each country and geo-referenced at regional scale29, was 
compiled through an excel sheet structured in three categories of fire use practices: 
 

i) Traditional burning practices: present uses and historic references 
ii) Prescribed burning: management purposes, personnel involved in this tasks, the role of PB for 

wildfire prevention, pros and cons for using prescribed burning as a management tool in their 
country or region. 

iii) Suppression fire: techniques, the role of SF in fire suppression, pros and cons for using 
suppression fire as a wildfire fighting tool in their country or region. 

 
In order to achieve these objectives, the questionnaire was addressed to EU member states, through 
the European Commission, to the members of the Working Group of Forest Fire Prevention Experts30 
(WGFFP), an informal working group composed by experts from the national authorities nominated by 
the EU Member States and the European Commission, which deals mainly with operational issues 
related to wildfire prevention and fighting in their countries. 31 

                                                      
26 Self Assessment, conclusions and recommendations of the Regional Session: Australasia and North America, 
held at the 4th International Wildland Fire Conference (Sevilla, Spain, 2007): http://www.fire.uni-freiburg.de/sevilla-
2007/sessions/Session-B-Australasia-N-America-Report.pdf  
27 Self Assessment, conclusions and recommendations of the Regional Session: Europe, Southeast Europe, 
Mediterranean North Africa and Caucasus, held at the 4th International Wildland Fire Conference (Sevilla, Spain, 
2007): http://www.fire.uni-freiburg.de/sevilla-2007/Session-C-Europe-Report-en.pdf  
28 www.fireparadox.org 
29 For this purpose the territorial units established by the European Community (NUTS) were used at the NUTS3 
scale (NUTS 2 in the case of Holland, Belgium and Germany) 
30 http://ec.europa.eu/environment/forests/wgffp.htm  
31 Responses to the questionnaire received till the date, correspond to the following countries: Austria, Bulgaria, 
Cyprus, France, Latvia, Lithuania, Poland, Portugal, Spain and Sweden. For the German case, although not 



 112

 
Moreover, information compiled though the questionnaire was complemented through an extensive 
search in literature databases, scientific journals of high impact based on a systematic alarm-search, 
expert networks, governmental and non-governmental agencies, international and European scientific 
research projects as well as EU and national/regional legislation and policy instruments. 
 
Once the information was obtained, the existing fire use practices related to the EU member-states 
where classified through their incorporation in a matrix where two main classification criteria where 
considered (Figure 1).The first classification criteria, refers to the objectives for the use of fire (C1), 
which includes the following: i) reduction of wildfire incidence and severity, ii) silviculture, iii) nature 
conservation, iv) rural activities (e.g. agriculture, grazing improvement) and v) others (e.g. landscape 
maintenance, improving access, improving habitats for hunting) 
 
The second classification criteria, degree of standardization (C2), requires considering three levels: 
 

- Traditional practices: developed by rural population, without any technical and administrative 
regulation or intervention  

- Management practices (renovated or innovative): regulated and developed by forest/civil 
protection services, with the possible intervention or assistance of professionals. They might 
be executed either to incorporate new objectives and/or techniques of PB in forest 
management or as an instrument to deal with clandestine burnings. 

- Experimental practices: tests carried out by national or regional Administrations or scientific 
institutions.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Core elements and influencing factors in fire use practices. Source: A. LÁZARO 
(Universidad Complutense de Madrid, 2007) 

 
 
Finally, in order to illustrate the different patterns followed in the development of PB in Europe, the 
mapping of fire use practices at the regional level for the UE 27 Member-States was developed taking 
as a reference scale the Nomenclature of Territorial Units for Statistics (NUTS) established by the 
European Union.32 The cartographic base used was the vector layer for the NUTS 3 administrative 
limits for Europe (shapefile format), joining the corresponding NUTS 3 units for those cases where 
NUTS2 levels need to be used (Belgium, Netherlands and Germany). The mentioned layer 
corresponds to 1:3,000,000 scale, and was kindly supplied by the European Commission Statistical 
Office of the European Communities (EUROSTAT). 

                                                                                                                                                                      
having received the complete questionnaire a partial response was obtained which has allowed to include 
relevant information for this country in the assessment. 
32 The Nomenclature of Territorial Units for Statistics (NUTS) provides a single uniform breakdown of territorial 
units for the production of regional statistics in the European Union. See 
http://ec.europa.eu/eurostat/ramon/nuts/home_regions_en.html 
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3. Results 
 
3.1. Comparative analysis of fire use practices in European countries 
 
Information compiled through the questionnaire and the complementary literature review, is 
synthesized below in a comparative assessment on fire use practices for the European countries 
analyzed throughout the document33. In particular the analysis is focused on the current situation of 
fire use in traditional rural activities and the development of prescribed burning in each country, with 
emphasis in: (i) the objectives for its use, (ii) the extent of development within the country, and (iii) the 
degree of standardization. 
 
Austria 
Regarding PB, the use of fire for management purposes is used in this country. However, several 
Austrian agencies and science institutes have expressed interest in the use of prescribed fire but have 
not yet practiced active burning. 
 
Bulgaria 
Fire use for agricultural purposes and grazing improvement has a long tradition in this country. 
Although forbidden at present, people continue to use it as most cheep and traditional way to clean his 
lands. However, the use of PB for different management purposes is not practiced. 
 
Cyprus 
Farmers have traditionally used fire for burning of grass-gorse or stubble for clearing and preparing 
their land for agricultural purposes. However the structure of forested areas and agricultural lands 
does not favour the use of PB as a management tool. In exceptional cases, the Department of Forests 
applies prescribed fire in areas adjacent to the State Forests only for the purpose of reducing fire 
hazard (Hadjikyriakou, 2000). 
 
France 
Fire is an ancient tool in mountain areas and the Mediterranean region of France used for grazing 
improvement, management of wetlands and improvement of habitats for hunting. The use of fire in 
suppression has also a long-standing tradition in some areas of the Mediterranean region, where local 
communities use backfires to protect their assets from a wildfire event (Coste, 2004). 
 
PB is used as a tool for various management purposes: fuel management, habitat improvement, to 
facilitate grazing, landscape maintenance and wetland management. Several groups are involved in 
its development: Forest and Fire Services, pastoral technicians, civil protection intervention units and 
nature agents of protected areas. From 1989, the different teams constitute a Prescribed Burning 
network in the Mediterranean region coordinated by the INRA (Barets, 1995). At present, experimental 
research on PB is being developed for land management, conservation and wetland management.  
 
Germany 
Slash and burn cultivation was maintained into 20th century in some places (Goldammer et al., 1997). 
The burning of heath and grasslands was widespread, but since the 1970s there is a complete burn 
ban for these traditional practices. 
 
However, since the second half of the 1990s PB is increasingly used for various management 
purposes: landscape maintenance, habitat management, vegetation management, fuel reduction 
(Goldammer et al., 1997b; Goldammer et al., 2004). Although most burns are operational measures 
they are still under the umbrella of experimental research burns that require special permits due to the 
general ban of using fire in vegetation management (in all States). Some museum-type initiatives have 
been realized showing traditional slash-and-burn cultivation in SW Germany. 
 
Latvia 
Slash and burn cultivation was maintained till 19th century (Goldammer, 1998). Today, fire is still used 
for burning of agricultural residues and grass lands during spring season. The use of PB as a 
management tool is not practiced in Latvia. However there have been experimental tests (e.g. 
Vidzeme and Zemgale) to apply PB within a project Management of Woodland Key Habitats in Latvia 

                                                      
33 Italy has not been included in the comparative assessment since the process of receiving the regional 
questionnaires, where the main responsibilities of forest and fire management lie, has not been yet completed. 
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developed by the State Forest Service of Latvia in collaboration with the Regional Forestry Board of 
Östra Götaland (Sweden).  
 
Lithuania 
Grazing improvement is a widespread traditional practice maintained in the country. Burning of old 
grasses is also a very old tradition which is a big problem for forest fires (Peleckas, 2004). PB is not 
practiced in this country.  
 
Poland 
Rural communities burnt fen mires for a long time and the use of fire was used as a management tool 
in pastoral activities. However, at present, there are few places where traditional fire use practices 
maintained in this country due to a total ban for using fire in open landscapes imposed by different 
legal acts (Nature Conservation Act, Forest Act and Farmers Subsidies and Direct Payment Act) which 
should be overcome for the development of PB in this country in Poland is in force since several 
decades.  
 
Portugal 
The use of fire is a widespread practice for the elimination of agricultural residues, pasture renewal 
and grazing improvement in most Portuguese provinces. 
 
PB was introduced in North Western Portugal during the 1970s for fire hazard reduction (Fernandes 
and Botelho, 2004). Nowadays, PB is used for various purposes: fuel management, facilitate 
regeneration of certain vegetable species, plant succession control, habitat improvement and to 
facilitate grazing. The regions where this technique is more consolidated are Northern and Central 
Portugal. Several organisms are involved in its development: Forest services agents, conservation 
agents responsible in the protected areas, several municipalities and specialized groups with wildfire 
prevention duties (Sapadors Florestais)34. Experimental prescribed burning programs are being 
developed by the Forest Services in collaboration with the University Trás-os-Montes e Alto Douro 
(UTAD). 
 
Slovenia 
Fire is used as a traditional management practice for grazing improvement and vegetation clearance. 
The use of PB in this country is limited to the reduction of fuel accumulation along the railway tracks 
executed by the Railway Company. 
 
Spain 
The use of fire by rural population is a long-standing tradition in Spain which remains an important tool 
for grazing improvement and for elimination of forest and agricultural residues. The use of fire in 
suppression is also an old tradition which lasts in some northern regions, where local communities use 
fire to protect their assets from a wildfire event (e.g. Galicia and Cataluña). 
 
Since every region has the responsibility for forest and fire management, the development of PB 
differs quite a lot from one another. When used, PB is applied mainly for wildfire prevention: either fuel 
management (to difficult propagation) or to deal with pastoral uncontrolled burnings (to avoid wildfire 
initiation). The northern regions are the area where this technique is more consolidated (i.e., Galicia, 
Asturias, Castilla y León and Cataluña). Several groups are involved in its execution: forest and civil 
protection services, forest guards and specialists groups trained in fire use (i.e. developed by the State 
(EPRIF) as well as by the Autonomous regions [GRAF, Cataluña]). Experimental burning is being 
carried out by scientific institutions (e.g. INIA, Centro Forestal Lourizan) as well as universities (e.g. 
University of Lleida and University of Córdoba) and Forest Services.  
 
Sweden 
Traditionally Sweden used burning for forest and agricultural purposes. However since the 1970s 
these practices began to disappear and nowadays no areas are burned for these purposes. Present 
fire use is merely the burning of old grasses in spring by farmers and families with summer houses. 
 
PB is being developed for conservation purposes: (i) In protected areas, developed by Environmental 
Managers. Promising signs of this work are Jämtgaveln and Stromyran-Lommyran natural areas in 
Västernorrland county (Goldammer et al., 2007; Rydkvist, this issue of IFFN), and (ii) PB developed by 

                                                      
34 Decreto-Lei n.º 38/2006, de 20 de Fevereiro, Constituição, reconhecimento e funcionamento das equipas de 
sapadores florestais 
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major private forest companies to comply with conservation requirements established by the Forestry 
Stewardship Council (FSC) to meet certification standards (achieve 5% of the annual clear-cut area). 
Fire research is mainly concentrated in the north (Umeå) with studies on succession, fire behaviour 
(pilot-studies) and fire history (Niklasson and Granström, 2004).  
 
 
3.2. Classification and Mapping of fire use practices in EU member-states  
 
A classification of the existing fire use practices for the analyzed countries is proposed based on the 
consideration of two main criteria: the objectives for the use of fire and the degree of standardization. 
For this purpose, both aspects have been incorporated into a matrix to give fifteen categories. The 
interpretation of the information contained in the matrix, requires taking into consideration the 
premises followed during the filling in process: 
 

� A country is included in as many categories as types of practices are present within the 
country. 

� A country’s incorporation into one category does not imply the national representativity of a 
practice, but its existence at least in one region. This issue is especially relevant for those 
federal or decentralized countries which show greater diversity in this sense.  

� In particular for PB, it is frequent to find situations were the application of this technique 
pursues simultaneous objectives. For these situations the main objective considered was the 
one provided by countries. 

 
Table 1. Classification of fire use practices in European countries. Source: Replies to the Fire Paradox 
questionnaire. Author: A. Lázaro (Universidad Complutense de Madrid, 2007) 
 
 Traditional Fire Use Restored or Innovative 

Use of Fire 
Experimental Fire 

Use 

A. Rural Activities 
 

Bulgaria 
Cyprus 
France 
Latvia 
Lithuania 
Portugal 
Spain 
Slovenia 
Greece 

France 
Germany 
Spain 
Portugal 

Germany 
Spain 

B. Wildfire 
Prevention 
 

 France 
Germany 
Portugal 
Spain 
Slovenia 
 

Germany 
Italy 
Portugal 
Spain 

C. Wildfire 
Suppression 
 

 Poland 
Portugal 
Spain 
Sweden 

 

D. Silviculture  France 
Germany 
Portugal 
Spain 
Sweden 

France 
Germany 
Italy 
Latvia 
Spain 
Sweden 

E. Nature 
Conservation 
 

France 
Germany 
 

France 
Germany 
Spain 

France 
Germany 

F. Other    
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Finally, in order to infer the possible temporal and spatial pattern in space and time for the 
development of PB practices, three different maps have been obtained as a result of geo-referenced 
information compiled through the questionnaire at the NUTS3/2 level for the different countries 
analyzed throughout the paper (Figures 2-4). 
 

 
 

Figure 2. Map of traditional fire use practices in European countries. 
 
 

 
 

Figure 3. Map of prescribed burning objectives in European countries. Different 
objectives: wildfire prevention, vegetation management, others or none. 
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Figure 4. Map of prescribed burning for wildland fire prevention in European 
countries. Incorporates years of initiation. 

 
 
Discussion 
 
Results presented in this paper provide a first approximation of the diversity of fire use practices in 
Europe and a starting point for the future assessment of the potential development of PB as a tool for 
wildfire management as well as for other management purposes. Some of the common findings 
obtained in this direction are the following: 
 

� Fire has been an ancient tool for rural Europe. However there is a general abandonment of 
rural fire practices in Central Europe and Baltic countries vs. a deeply rooted use of fire as a 
tool for agriculture and livestock activities in the Mediterranean Basin and other European 
member-states of recent incorporation. 

� The incipient development of PB practices in Europe has taken place in different areas and 
with different objectives: in Mediterranean countries its introduction refers mainly for wildfire 
prevention purposes, while in Northern Europe silviculture and nature conservation are the 
main objectives. However these tendencies have shown to evolve with time since some 
southern countries (e.g. France and Portugal) have started to widen its objectives to forest 
and biodiversity management, while the increase of wildfire risk in North and Central 
European countries might entail the development of PB initiatives for wildfire prevention in a 
near future (e.g. Germany).  

� The introduction of PB for wildfire prevention took place in the early 1980s in northern Portugal 
followed by the French Mediterranean departments. Its development acquired relevant 
progress towards the end of the 1990s and beginning of the 21st century, especially in South 
Western Europe. 

� Spatial contexts and on-going socioeconomic dynamics have been identified as determinant 
influencing factors for the existence and nature of fire use practices in the different countries 
and regions. Their identification is fundamental since only an appropriate application of the fire 
use techniques according to regional specificities will have the possibility to achieve a 
necessary social and political agreement allowing the use of fire for management purposes. 

� Among these influencing factors, the existence of traditional fire use and knowledge has been 
identified as one of the main factors, which is going to determine and guide the strategies and 
recommendations to be applied over a given context. 
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Report of the Symposium on Fire Management in Cultural and Natural Landscapes, 
Nature Conservation and Forestry in Temperate-Boreal Eurasia 

Global Fire Monitoring Center (GFMC), Freiburg, Germany, 25-27 January 2008 
 
 
Background and Rationale of the Symposium 
 
In large parts of Eurasia the use of fire and other disturbances have contributed to shape landscape 
patterns of high ecological and cultural diversity and value, e.g. heathlands, open grasslands, 
meadows, and swidden (shifting) agriculture sites, as well as open and stress-resilient forest 
ecosystems. The rapid socio-economic changes in the past four decades and the recently increasing 
trend of rural exodus all over Eurasia, however, have resulted in abandonment of traditional land-use 
methods. With the elimination of these disturbances by cultivation, including traditional burning 
practices, large areas of Europe are converting to fallow lands, a process that is associated with 
ecological succession towards brush cover and forest, and an overall loss of open habitats. Besides 
the loss of valuable biodiversity the abandoned lands constitute an increase of wildfire hazard – a 
trend that is revealed by a growing number of extremely severe fire disasters. Similarly, the exclusion 
of fire in natural ecosystems such as northern boreal and sub-boreal coniferous forests in Eurasia has 
resulted in changing vegetation composition and an increase of wildfire hazard, notably in Central-
Eastern Eurasia. Changing paradigms in ecology and nature conservation currently have led to 
reconsideration of fire-exclusion policies in certain sectors of land / landscape management, nature 
conservation and forestry. 
 
 
Auspices and Partners 
 
The symposium was an activity of the Eurasian Fire in Nature Conservation Network (EFNCN)35, 
which has been founded in 2000. EFNCN is facilitated by the Fire Ecology Research Group / Global 
Fire Monitoring Center (GFMC), Max Planck Institute for Chemistry, c/o Freiburg University / United 
Nations University, Freiburg, Germany.36 The Symposium was organized in close association with the 
EU FIRE PARADOX project, the EU LIFE Project “Rohrhardsberg, Obere Elz und Wilde Gutach”37, the 
EU Leonardo da Vinci EuroFire project, the UNECE Team of Specialists on Forest Fire, the UNISDR 
Regional Baltic Wildland Fire Network and the United Nations University (UNU). The symposium was 
also linked to the PhD course „Hot Topics and Burning Issues: Fire as a Driver of System Processes – 
Past, Present, and Future (30 March – 5 April 2008, C.T. de Wit Graduate School for Production 
Ecology and Resource Conservation, Wageningen University, Global Fire Monitoring Centre / Max 
Planck Institute for Chemistry, and the United Nations University).38 
 
 
Objectives of the Symposium 
 
The symposium provided a platform for the exchange of data, expertise, and views of institutions and 
individuals who are actively applying or conducting research in prescribed burning for the purpose of 
nature conservation (biodiversity management, habitat management), land and landscape 
management, and forestry, notably in forest fire management. As the EFNCN is operating at the 
science-management and science-policy interface, representatives of institutions representing land 
managers and owners, public services, e.g. fire services, had been invited to attend to discuss and 
share views on professional capacity building in the use of prescribed fire. 

                                                      
35 http://www.fire.uni-freiburg.de/programmes/natcon/natcon.htm  
36 http://www.fire.uni-freiburg.de/  
37 http://www.fire.uni-freiburg.de/feueroekologie/EU-Life-project.html  
38 http://www.fire.uni-freiburg.de/course/uni/postgraduate-course-wageningen.htm  
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Overall, the symposium supported the advancement of the use of prescribed fire in Eurasia; 
particularly by considering the involvement of local communities in land and fire management. 
 
The region of interest covered by the symposium is temperate-boreal Eurasia with a focus on Europe 
North of the Alps and the adjoining countries of East / Southeast Europe, Caucasus, Central and 
Northeast Asia. 
 
 
Outputs of the Symposium 
 
The symposium included plenary sessions with presentations of project reports and analyses of 
policies and management strategies, as well as dedicated side events for major projects and other 
groups. 
 
All attendees of the symposium had been invited personally or through institutional links. All 
participants are actively working in the use of prescribed fire, either in research or in management 
application. The participants received a template for reporting basic information on prescribed burning 
sites, aimed at updating the EFNCN database. This database will be shared with the Fire Paradox 
database. 
 
 
Participation and Symposium Contributions 
 
The symposium was held at the premises of the Global Fire Monitoring Center (GFMC), Airport 
Campus of Freiburg University, under the joint auspices of GFMC and United Nations University 
(UNU) and the co-sponsorship / cooperative arrangement with the EU LIFE Rohrhardsberg Project, 
the EU Leonardo da Vinci Project EuroFire39 and EU Fire Paradox40. The meeting was attended by 54 
participants from Belarus, France, Germany, Hungary, Italy, Macedonia, Mongolia, Netherlands, 
Norway, Poland, Russia, Spain, Sweden, and Ukraine, including GFMC staff and representatives of 
local authorities and projects. 
 
Note: The Symposium programme with abstracts and a complete list of participants is available online 
at the website of the symposium at: 
http://www.fire.uni-freiburg.de/programmes/natcon/EFNCN-meetings-1-2008.html  
 
 
 
Opening of the Symposium 
 
The symposium was introduced with Germany as an example of changing paradigms for the 
application of prescribed burning. Johann G. Goldammer, convener of the symposium and coordinator 
of the Eurasian Fire in Nature Conservation Network (EFNCN) reviewed the history of burning 
practices and the rationale of the German Federal Law of Nature Conservation in its version of the 
early 1970s. The law provided a framework legislation to ban the application of these practices by the 
Länder, which enacted respective laws in the subsequent years. However, in the beginning of the 
1990s a shift of paradigms took place derived from certain sectors of land management, nature 
conservation and forestry. Two examples of the progress achieved in the application of prescribed 
burning were presented. In the welcome address by the Commissioner of Emmendingen County, Mr. 
Hanno Hurth, encouraging comments were given concerning the introduction of the use of prescribed 
fire on the basis of advanced science. The representative of the regional council of Südbaden, Nature 
and Landscape Protection Division, Mr. Bernd Seitz, described the integration of this technique in the 
LIFE Rohrhardsberg Project (2006-2011). 
 

                                                      
39 http://www.euro-fire.eu/  
40 http://www.fireparadox.org/  
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Plenary Presentations I 
 
Opening and Introduction to the Symposium 
Johann Georg Goldammer 
 
The presentation provided a review of the prescribed burning research and development projects 
conducted by EFNCN members. This included examples of the reconstruction and revival of the 
cultural history of fire in northern and central Europe, the use of fire in northern Europe, military 
training sites, restoration of Calluna heathlands, habitat management of endangered bird species, 
maintenance of cultural landscapes and wildfire hazard reduction. He concluded and elaborated on 
visions and prospects for the future: Consolidation of the EFNCN, the involvement of the EU FIRE 
PARADOX project, promotion of competency-based fire management training in Europe through the 
EU Leonardo da Vinci Project EuroFire, and the initiation of a policy dialogue in Europe considering 
legislation and policies related with prescribed burning.  
 
 
Fire Paradox: An Innovative and Integrated Approach to Wildland Fire Management  
Eric Rigolot 
 
The philosophy of the EU FIRE PARADOX project (2006-2010) was presented as an integrated 
project with the overall aim to create the scientific and technical foundation for practices and policies 
consistent with the concept of integrated wildland fire management in Europe. The speaker pointed 
out the consideration of the four complementary sides of fire (prescribed burning, ignition, propagation 
and suppression fire) within this approach and how these are integrated into the project structure. 
Finally the speaker remarked the potential for increasing cooperation between researchers and 
professionals as a joint European initiative including 36 partners from 17 different countries. 
 
 
Prescribed Burning for Fuel Reduction Purposes in a Conservation Context 
Eric Rigolot 
 
Following the presentation of the FIRE PARADOX project, which is mainly oriented to wildfire hazard 
reduction, this presentation focused in the use of Prescribed Burning in the context of landscape 
management and conservation purposes in France. In France the use of fire for fuel reduction (wildfire 
prevention) purposes is covered by law, whereas law does not cover fire use for biodiversity 
management. However, there is an increasing demand for the application of fire in the conservation 
context, including the increasing consideration in official documents, e.g., Natura 2000 and LIFE 
Programmes. The speaker exemplified various purposes such as the use of Prescribed Burning in 
mosaic for the conservation of bird habitats (e.g. Bonelli eagle, passerines), the protection of wildlife 
(e.g. Natural Park of Luberon) and the maintenance of habitats (e.g. wetlands). Finally he pointed out 
several research needs such as the need to define a suitable fire regime and the need to assess 
through fire ecology the impacts of this technique over specific environments. 
 
 
Developments in Prescribed Fire and Wildfire Management in the United Kingdom 
Michael Bruce 
 
The presentation first focused in the different objectives for the use of Prescribed Burning in the UK, 
mainly for heathland regeneration and hunting. Prescribed Burning is used as a traditional 
management of heather moorland, mostly done to improve the habitat of Red Grouse, a species of 
interest for hunting. The speaker pointed out how these types of burnings are conducted by private 
landowners, since hunting is an important economic income factor. Another example is Prescribed 
Burning inside forests for the improvement of the habitat of the Capercaillie. Other issues highlighted 
in the presentation included the current debates and conflicts related to the use of this technique and 
its impact on the carbon budget and water quality. The role of multi-stakeholder partnerships in fire 
management, including the involvement of Wildfire Groups, was discussed. 
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The use of Fire in Boreal Sweden 
Tomas Rydkvist 
 
Two main applications of Prescribed Burning in Sweden were differentiated: its use by forest certified 
companies and the use of Prescribed Burning in natural reserves. It was pointed out the need to boost 
the use of fire as a management tool in natural areas increasing the area burned annually. The 
speaker presented several limitations and recommendations for the future. The presentation also gave 
emphasis to the complexity of Prescribed Burning techniques to be considered in different situations. 
The speaker proposed to establish a European qualification system for operational Prescribed Burning 
personnel. 
 
 
Organisation and Education for Prescribed Burning by the Swedish Forest Agency 
Jukka Kuivaniemi 
 
The speaker explained the structure of the Prescribed Burning crews operating in Sweden and the 
training they receive. These crews are led by a Burn Boss and an Ignition Boss. Currently there are 
three crews in the Region Mitt. The objective for 2010-12 is the establishment of well-functioning 
burning crews in each of the three regions. 
 
 
Plenary Presentations II 
 
Prescribed Range Burning in the French Pyrenees 
Johanna Faerber 
 
The presentation covered the development of Prescribed Burning in the French Pyrenees, which was 
initiated in the 1980s. A new fire policy to the different strategies adopted at the regional level. Burning 
by the rural population is practiced in the western Pyrenees, and burning by specialized groups in the 
eastern Pyrenees. It was reported that Prescribed Burning is accepted as an appropriate management 
technique. The results have shown that both strategies work if correctly implemented. However the 
speaker pointed out the risk that excessive regulations involving bureaucracy etc. might lead to a 
return of illegal burning. 
 
 
Relight the Fire: Burning as Restoration Tool in the Netherlands 
Joost Vogels 
 
In the Netherlands managers and researchers are giving renewed attention to the potential to include 
prescribed burning as a restoration measure in the Netherlands. Within this frame the speaker 
presented progress in this direction with the development of a literature study on the effects of fire 
management and the realization of experiments that were conducted to compare the effect of 
controlled fires and wildfires (in Ameland in 2003, and in Terschelling in 2004). First data obtained in 
dune grasslands on the use of burning as an incidental restoration tool do not seem to be very 
promising. However, it was remarked how the lack of practical knowledge could be a factor of 
importance on the success of PB in the Netherlands. 
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History and Present Experiences with Heathland Burning in Western Norway 
Peter Emil Kaland and Mons Kvamme) 
 
The presentation highlighted the use of traditional burning in the coastal heathlands of Norway, a 
practice that had stopped in the past but is currently receiving increase interest due to the need for 
open heathlands for grazing. The role of the Heathland Centre (Bergen) is currently developing PB 
demonstrations open to the public with the aim to train the farmers to use fire as land management 
tool. In western Norway, The Heathland Centre is working in cooperation with local farmers to maintain 
traditional management in order to preserve the open heathlands and the culture connected. The 
centre is currently developing prescribed burning demonstrations open to the public with the aim to 
train the farmers with fire as a tool to manage their lands. Prescribed Burning was identified as the 
best way to preserve the heathlands and moreover the best way to prevent wildfires. Also other 
benefits were pointed out (e.g. Capercaillie habitat management and bee farming). 
 
 
Increasing Wildfire and Land Management Problems in Middle East and South East Europe: 
Needs and Opportunities to Introduce the Concept of Prescribed Burning 
Daniel Nagy and Nikola Nikolov 
 
The situation of Prescribed Burning in Middle East and South East Europe was presented. There is a 
poor history of fire use from the scientific point of view, being limited to the use of fire by foresters after 
sanitary felling to reduce outbreak of pests. However new problems arising from increasing fuel 
accumulation and change of wildfire risk factors are providing the opportunity to introduce Prescribed 
Burning in the greater South East European region. Within the frame of the EU sponsored SEE-
ERANET Pilot project, in which Germany, Hungary and Macedonia are cooperating, targeted research 
and demonstration activities in the use of PB are conducted. Some examples from Hungary were 
presented, where Prescribed Burning is used small scale in private agriculture areas, for fuel reduction 
and open land management in nature conservation areas. Plans of Prescribed Burning activities for 
regeneration of broadleaf stands were introduced. 
 
 
Fire as a Tool to Manage Temperate Grazing Systems: Lessons to be Learnt from Africa 
Claudius van de Vijver 
 
An increasing interest has been noted in Europe to use fire as a tool manage abandoned agricultural 
lands, much of which is transformed to (semi)natural systems. These low-managed systems, often 
inhabited by (semi)domestic mammalian herbivores, are prone to bush encroachment and fuel loads 
in general which raises concerns with respect to system stability and threat of wildfires. To counter this 
situation and to manage these "grazing" systems in a sustainable manner the use of fire as a 
management tool is discussed. Learning from Africa it is clear that fire can indeed be a viable tool in 
the sustainable management of (semi)natural grazing systems. However, lessons from Africa also tell 
us that various issues must be considered. For instance, clear insight in direct and indirect interacting 
effects of fire and herbivory on system structure and functioning is needed. The given abiotic setting 
and its interaction with fire may generate positive feedbacks, which can result in s sudden system 
change. To get more insight in these matters it is proposed to enhance research on the role of fire in 
European grazing systems at a European level addressing ecological, environmental, economic and 
societal aspects.  
 
 
Plenary Presentations III 
 
Prescribed Burning for Successful Regeneration of Calabrian Pine Stands in Turkey 
Ertugrul Bilgili 
 
The presentation focussed on the use of prescribed burning as a management tool in the successful 
regeneration of Calabrian pine (Pinus brutia) stands in Turkey. Site preparation, burning techniques 
and burning conditions were discussed. Recommendations for future developments were given and 
underscored the need for enhanced targeted research and development. 
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Prescribed Fire Experiments in Krasnoyarsk Region 
Yegor K. Kisilyakhov 
 
In Russia understory burning and prescribed burning on logged areas are prohibited. All forest fires 
starting on forested areas and logged sites obligatory should be suppressed immediately. However, 
many scientists had been noted the positive effects of surface fires and suggested their integrated use 
in silviculture. Starting from 1996 experimental prescribed fires in slash fuels in Siberia have been 
conducted under the auspices of the Russian-American Central Siberian Sustainable Forest 
Management Project. Removal of natural forest and slash fuels using broadcast burning on logged 
areas was implemented between 1996 and 2001 on a total of more than 900 ha in Krasnoyarsk 
Region (Central Siberia). The burning experiments addressed three main issues. First, the fire hazard 
on logged areas is eliminated for the first 2 to 3 years and is very low during 5-10 years after 
prescribed burning. Second, prescribed burning creates conditions for natural and artificial 
regeneration (planting of seedlings, sowing). Third, prescribed fire reduced soil erosion, which is often 
observed as a consequence of mechanical treatment; prescribed fire is also strengthen fireweed 
growth, which is favouring the development of coniferous seedlings. Along with fires starting from 
logged sites wildfires in forests damaged by pests represent big problems for foresters and forest fire 
fighters. Mechanical treatment and prescribed fire were used to restore a mixed conifer stand (Picea-
Abies-Pinus) following mortality from an outbreak of Siberian moth (Dendrolimus superans sibiricus). 
Moth-killed stands often become dominated by Calamagrostis, a sod-forming grass. Experimental 
prescribed understory burns were carried out to decrease surface fuel loads and to remove 
regeneration thickets having high potential for crown fires. 
 
 
The Russian FIRE BEAR Project: An Experimental Fire Study to Enhance Forest Sustainability 
in Central Siberia 
Douglas J. McRae 
 
The Russian FIRE BEAR (Fire Effects in the Boreal Eurasia Region) Project is a research study 
designed to provide answers to basic questions in central Siberia on the management of fuels, fire, 
and fire regimes to enhance carbon storage and forest sustainability in ways that minimize the 
negative impacts of fire on the global environment, wood production, and ecosystem health. The 
project uses 4-ha experimental fires, a form of prescribed fire; to mimic the fire behaviour and the fire 
impact of what would normally occur on actual wildfires. Plots are ignited through a range of burning 
conditions to create low- to very high-intensity fires to provide data to model fire behaviour (e.g., rate 
of spread, fireline intensity, fuel consumption) and the effects of fire severity on combustion, 
emissions, and ecosystem impacts for estimating the effects of fire regimes on carbon balance, 
greenhouse gas releases, and forest health and productivity. A total of 20 experimental fires have 
been conducted. While both the Russian and Canadian Forest Fire Weather Index (FWI) Systems can 
predict fuel consumption well, the absence of fire behaviour indices in the Russian System makes the 
FWI System superior in understanding the expected fire behaviour necessary for making fire 
management decisions on fire prevention and in suppression efforts. In addition, the processed data 
and models developed through the experimental fires will be combined with remote-sensing data to 
produce regional estimates of fire areas, fire severity, and the impact of fire on carbon balance, 
emissions, and forest health. Ground validation sampling of wildfires is being conducted in this 
analysis to better understand the ability of remote sensing to accomplish this. 
 
 
Prescribed Burning in the Russian Far East: Present and Future 
Leonid Kondrashov 
 
In the Far East of the Russian Federation agricultural burnings for many centuries were and still 
continue to be a means to clean lands, a practice which frequently involved wildfires escaping to 
surrounding boreal forests. In spite of strict punishments and legal liability introduced by the Rules on 
Fire Safety and in other instructions and directions agricultural burnings is still a major cause of forest 
fires. The Far East has a little experience of prescribed burning under the canopy of the forest stands. 
In the frames of the Eurasian Fire in Nature Conservation Network (EFNCN) and the Fire Paradox 
project network of sites will be set up, which will serve to demonstrate prescribed burning as an 
effective tool to reduce wildfire hazard and to conserve the most valuable stands in the Russian Far 
East, in Central Siberia and in the Transbaikal Region as well as in montane-boreal Mongolia. 
Prescribed burning demonstration experiments will be conducted with a training course for the local 
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fire specialists, a cooperative effort between the Global Fire Monitoring Center (GFMC) and the Pacific 
Forest Forum (PFF). 
 
 
Forest Fire Dating in Northern Mongolian Forests 
Byambasuren Oyunsanaa 
 
The report presented the results of tree ring studies, which were conducted to provide information on 
long-term growth and on historical fire regimes in the eastern shore of Lake Hovsgol forest, Bogd 
Mountain and Bugant region of Selenge province, Mongolia. The long-term fire history and seasonality 
over the past 440 years (AD 1559-2005) is inferred from the mixed-aged Siberian larch (Larix sibirica) 
and Scotch pine forest (Pinus sylvestris). The largest reductions in tree growth occurred over most of 
the investigated forests during the 1720s to 1770s, 1860s to 1890s and 1940s to 1970s. Tree-ring 
analysis revealed that fire frequency varied in larch stands and pine stands. The earliest fire recorded 
in the scars was in 1596, while the most recent scars were dated 1997 in the eastern shore of Lake 
Hovsgol forests. In Bugant many fires were recorded in the tree rings in 1996, 1997, 2000, 2002, 2004 
and 2007. Since there is no other long-term historical fire study in the country we cannot compare this 
study site with other regions. However, this study produced valuable tree growth and fire chronologies 
for the period 1534-2007 in northern Mongolia. 
 
 
Plenary Presentations IV 
 
Fire Management of open Landscapes in Poland: Conservation Needs and Legal Status 
Jaroslaw Krogulec 
 
The report addressed the maintenance and restoration of open landscapes in Poland, which have high 
biodiversity value (e.g. grasslands and fen-mires) and constitute an important habitat for protected 
species. Rural communities burnt fen mires for a long time and the use of fire was used as a 
management tool in pastoral activities. However, uncontrolled fires were also a source of big 
destruction. Therefore a total ban for using fire in open landscapes in Poland is in force since several 
decades. However the abandonment of traditional practices has caused significant land-use changes 
in these ecosystems affecting species adapted or dependent on these systems. In this context, the 
presentation introduced the recent fire policy adopted in Poland and presented the case-study of the 
Aquatic Warbler on Chelm Marshes, where the feasibility of controlled burning and the possibility of 
legal employment are being investigated as part of the EU LIFE project “Conservation of the Aquatic 
Warbler in Poland and Germany”. Since this practice is currently forbidden in Poland, experiments are 
being underway on the German site in Penne Valley. The speaker pointed out the challenge to 
overcome the last three decades of fire-use ban as imposed by different legal acts (Nature 
Conservation Act, Forest Act and Farmers Subsidies and Direct Payment Act). 
 
 
Use of Prescribed Fire in the Maintenance and Restoration of Wetland Bird Habitats in Belarus 
Alexander Kozulin 
 
The speaker presented the use of Prescribed Burning as a feasible method to preserve the habitat of 
the Aquatic Warbler in sedge fens ecosystems, threatened by the abandonment of traditional practices 
such as hand mowing. The adequate conditions for developing this technique under these conditions 
were pointed out: the need for ice or snow covering the surface of the fen and the remaining of dry 
vegetation over the frozen peat. It was also remarked the need for combining Prescribed Burning with 
other management options. Currently the Decree of the President of Belarus (8 December 2005) is 
setting the rules on running hunting permits, guided burning for improving habitat conditions of rare 
species and also for the conservation of unique ecosystems.  
 
 
Forest fires in Ukraine: Management and Policy (including a brief on the “Experimental Study 
of Radio-ecological Impacts of Wildland Fires in the Chernobyl Zone by Vasyl Yoschenko) 
Sergiy Zibtsev 
 
The speaker described the situation of forest fires and fire policy in Ukraine, where the forest cover is 
rather low (15.6%). More than half of pine forests in Ukraine, which are created artificially and are 
currently dominated by young and middle-aged monocultures, are characterized by high fire danger. 
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Moreover, in a context of high-density population and lack of forest resources, prescribed burning is 
prohibited in legislation except for the use of fire in harvesting during winter. The presenter pointed out 
that in the near future a national fire policy should be developed, taking into consideration a proposed 
regional strategy; in crisis regions, like Chernobyl area or the South-East region of the country, where 
forest cover is extremely low (3-5%). He recommended the development of bilateral/multilateral 
cooperation in framework of UNISDR Regional South East Europe / Caucasus Wildland Fire Network 
is desirable. In the Chernobyl crisis region - with Russia and Byelorussia, as well as in South-East 
region (Crimea, Kherson) - with Turkey and Balkan countries, a governmental programme for long-
term fire management measures needs to be developed to reduce wildfire risks. Training in fire 
suppressions and prescribed burning for professionals in crisis regions was recommended. Finally the 
speaker included a brief overview about the “Experimental Study of Radio-ecological Impacts of 
Wildland Fires in the Chernobyl Zone” (in absence of the invited speaker Vasyl Yoschenko). He had 
carried out measurements of 137Cesium, 90Strontium and Plutonium isotopes airborne concentrations 
and fallout intensities at various distances from the source of release by experimental fires along the 
radioactive plume trace, as well as an assessment of the radioactive aerosol dispersal. 
 
 
Live Field Demonstration of Prescribed Burning in Kaiserstuhl 
 
In the afternoon of Saturday 26 January 2008 a live field demonstration of prescribed burning was 
given in the Kaiserstuhl viticulture area. The Core Group of symposium participants observed the local 
team conducting several typical winter burns on slopes between the vineyards. Photographic 
impressions are given in Annex I of this report. 
 
 
Core Group Presentations I 
 
Welcome remarks: Mr. Gabriel Schweitzer, Mayor of Vogtsburg 
Guest of honour: Mrs. Gerdi Staiblin, Minister for Rural Space of Baden Württemberg State (1996-
2001) 
 
The Mayor of the Vogtsburg, Mr. Gabriel Schweitzer, welcomed the symposium participants and 
particularly the guests from abroad. He underscored the importance of the role of prescribed burning 
for the preservation of the natural and cultural heritage and its importance for the economy of the 
Kaiserstuhl region. Also, the former Minister for Rural Space of Baden Württemberg State, Ms. Gerdi 
Staiblin, expressed her satisfaction about the successful development of the programme, which her 
Ministry had supported, and the positive results obtained as well as prospects for the future.  
 
The following presentations were given in the meeting hall of the Oberbergen Viticulturist’s Association 
(Winzergenossenschaft Oberbergen) and covered projects in the Kaiserstuhl region, LIFE 
Rohrhardsberg and other German regions. 
 
 
Prescribed Burning Integrated in Ecological Landscape Management in the Kaiserstuhl 
Viticulture Area, Baden-Württemberg, Germany 
Hans Page and Stefan Wiessner 
 
The presentation was given on-site during the field visit to the Kaiserstuhl Viticulture Area with the 
participation of viticulturists from the region. The existing needs and problems for the management of 
slopes were presented as well as the participative process, which took place to decide the 
management options and which included farmers as well as conservancy agencies “Round Table on 
Slope Management in the Kaiserstuhl Area”. As a result a management program was defined where 
prescribed management was included as one of the management options and the conditions for their 
execution were clearly defined. Currently the management of private sloped is managed by the private 
owners while those belonging to the municipalities are developed with the assistance of professionals. 
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Ecological Monitoring of the Management of Slope Vegetation by Controlled Burning in the 
Kaiserstuhl-Region, Germany 
Jörg Rietze 
 
The speaker presented that in general, for the majority of the considered fauna target species, a threat 
of populations caused by burning in the analysed extent could not be observed. However, for a small 
number of extremely sensitive species a decline of the population size has to be expected, although 
they will not disappear completely from the slope-complexes. An example is the butterfly species 
Minois dryas. For this species a negative correlation between the annual burned area and the 
population size of the following year could be found – a monitoring is required to recognize inevitable 
and permanent negative effects and to eliminate the risks by an optimised management. Prescribed 
burning as practiced under the current legal rules is not considered to be harmful for the majority of the 
threatened species and habitats. However, it contributes only marginally to their sustainable 
protection. Therefore, burning itself cannot be considered to be an effective form of slope 
management, only if combined with other measures. The overall efficiency of burning to prevent the 
succession of shrubs and groves has to be considered as low. Suppressing the dominance stocks of 
Solidago gigantea cannot be achieved exclusively by burning. Burning can only be effective if 
combined with other treatments like mowing, grazing, clearance of shrubs, or removal of topsoil. 
 
 
Traditional Slash-and-Burn Agriculture in the Black Forest: Reconstruction of Burning and 
Agricultural Techniques 
Peter Lutz 
 
With an additional presentation on Koli National Park (Finland) where slash and burn is practiced 
(presentation prepared by Lasse Lovén, Metsähallitus, Finland; due to absence presented by J.G. 
Goldammer) 
 
The speaker presented the initiative developed by the Black Forest Association (Schwarzwaldverein) 
for the reconstruction of slash and burn agriculture practiced in the past in the Black Forest to avoid 
their loss. These practices are characterized by a cycle, which includes agricultural use, fallow 
succession, clear felling and fire. Related to this activity, the reconstruction of slash-and-burn practices 
in the Koli National Park (Finland) was briefly presented. During the reconstruction they use traditional 
clothes and tools for the job. It was underscored how this type of activities also provides space for 
endangered species. 
 
 
The LIFE Rohrhardsberg project: The Use of Prescribed Fire in Maintaining Endangered 
Habitats and Landscape Features in the Foothills of the Black Forest 
Johann Georg Goldammer and Hans Page 
 
This presentation covered the LIFE Nature Project „Rohrhardsberg, Obere Elz und Wilde Gutach, a 
co-host of the Symposium, is covering an area of around 6,350 hectares (ha). The landscape around 
Rohrhardsberg is a highly diverse mosaic of different forest types, moors, and grasslands that provide 
habitats of rare and endangered flora and fauna. About 75 percent of the total area is covered by 
forest. The remainder is dominated by grasslands. The woodlands are of (national) importance as an 
important home range of grouse species (Tetraonidae), the capercaillie (Tetrao urogallus) and hazel 
grouse (Bonasa bonasia). Most of all the hazel grouse Bonasa bonasia suffered a massive decline in 
the last ten years, making immediate measures very urgent. As a consequence of land-use change 
due to rural exodus and the forest management practices in the past decades the extent of habitats of 
these grouse species have been decreasing, resulting in a decrease of grouse populations, most of all 
the hazel grouse. The project objectives include, among other, the development, improvement and 
connecting of habitats in order to ensure sustainable survival of populations. The use of prescribed fire 
for maintaining open grasslands and / or restoring habitat prerequisites for these species within forest 
complexes is one of the key activities in the project.  
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Ecological Monitoring in the Rohrhardsberg Region, Germany 
Jörg Rietze 
 
The presented investigation started last year and will be terminated in 2011. The main questions of the 
study are: (1) Can fire-management with prescribed burning - in combination with other management 
types - help to conserve undergrazed pasture (“Nardus grassland” code: *6230 FFH-directive, Annex 
I)? (2) Are there relevant positive or negative effects of burning on the prior target species for nature 
conservation of the region? In four study areas the speaker and his group will investigate the fauna of 
the target habitat-type (Nardus grassland), succession and undergrazed burned / unburned patches. 
 
 
Re-establishment of Traditional Heathland Management Tools in the Federal Forest Service 
District Lausitz, Brandenburg State, Germany 
Egbert Brunn 
 
The presentation introduced the research that has been developed for the re-establishment of 
traditional heathland management in Lausitz Region. The site is characterized by a forest area which 
includes a nature reserve, where a conservation program in the Calluna vulgaris heathlands for the 
Black Grouse (Tetrao tetrix) is being developed, protected by the EU Birds Directive. The Federal 
Forest Service in collaboration with the Fire Ecology Research Group / Global Monitoring Center 
(GFMC) conducted several experimental burns between 2002 and 2005. The project obtained positive 
results in terms that it is possible the application of Prescribed Burning in both ecological and 
operational terms to modify the Calluna structure, to suppress succession and to improve the habitat 
of the Black Grouse as well as defined the conditions for its execution.  
 
 
First Experiences in the Use of Prescribed Fire for Maintaining open Calluna Heathlands in 
North Rhine-Westphalia, Germany 
René Mause and Alexander C. Held 
 
The project area is located on a former military training area, which has seen military activity for some 
200 years as well as heavy fighting during the Second World War. Since the retreat of the allied 
armies after German unification, the area of 680 ha is a declared Nature Conservation Area including 
150 ha of open Calluna heathland. The maintenance, especially of the open areas, is done by 
mechanical means and grazing. The latest tool for landscape management is the use of controlled fire. 
In a first trial 6 ha of mature Calluna, covered with a relatively high number of succession of birch were 
burned with medium to high intensities. The results are encouraging. Calluna regeneration is 
exceptionally well, and close to 100% of the birch trees died due to the fire and due to secondary 
effects like heavy browsing pressure on re-sprouting trees. The use of fire in combination with grazing 
by goats and cattle is showing excellent results. This winter season a 10-12 ha area is planned for 
burning. 
 
 
Sunday 27 January 2008 
 
Core Group Presentations II 
 
Methodology of Prescribed Burning Demonstration Plot Description and Inventory for the Eurasian Fire 
in Nature Conservation Network and the Fire Paradox Russia and Mongolia Programme 
Michaela Spielmann and Daniel Kraus 
 
The presentation outlined a methodology for the description of prescribed burning demonstration sites 
that was developed in the frame of the Fire Paradox Programme and the Eurasian Fire in Nature 
Conservation Network (EFNCN). Emphasis was given to the inventory and documentation of newly 
established prescribed burning demonstration sites. A set of fuel assessment methods was proposed 
to introduce a uniform description of objectives, treatments, site conditions, and applied documentation 
history. The speakers proposed to apply this methodology for the establishment of demonstration plots 
in the frame of the Fire Paradox Russia and Mongolia Programme. 
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Pianacci Prescribed Burning Project: Fire Risk Reduction and Fuel Load Management for 
Private Land Owners, Florence, Tuscany, Italy 
Eva Valese and Alexander C. Held 
 
The presentation introduced the Pianacci Prescribed Burning Project, which was initiated following a 
request for wildfire hazard reduction on a private property. The project is in the application stage. Initial 
steps were described with special attention on regulation issues. Also the foreseen application of 
Prescribed Burning was described in the different ecosystems existent in the property. Finally the 
speaker remarked the opportunity that the initiative of the landowner might entail for the success of the 
project. 
 
 
Collection and Mapping of Prescribed Burning Practices in Europe: A First Approach 
Andrea Lázaro 
 
The presentation focused in the introduction to some preliminary results for the assessment of fire use 
practices in Europe developed within the EU FIRE PARADOX project. The speaker presented the 
methodology for collecting the information related to the traditional use of fire and prescribed fire 
practices in European countries, a comparative assessment of the current stage of development of 
these uses at the national level as well as a set of cartographic outputs developed from the collected 
information. The EFNCN was pointed out as an important additional source to complete and contrast 
the outcomes of research to be completed during the present year. 
 
 
Core Group Presentations III Fire management training 
 
EuroFire: Developing a Basic Level Competency-Based Training System for Vegetation Fire 
Management in Europe 
Michael Bruce 
 
The EUROFIRE project was presented as a project with the purpose to develop, evaluate, produce 
and distribute a new EU wide, multi-lingual on-line training resource for basic vegetation fire 
management. Fire this purpose the proposed areas, target end-users and standards were proposed 
by the speaker for discussion. The voluntary character of the standards as well as the close 
collaboration with the EU Fire Paradox project in the elaboration of the training material was pointed 
out. Finally it was proposed to hold a meeting to discuss these issues for a reduced group of 
participants interested in this matter. 
 
 
Training for Fire Managers in the Use of Prescribed Fire for Wildfire Hazard Reduction and 
Nature Conservation in Europe 
Marc Castellnou 
 
The presentation covered the role of Prescribed Burning in the training of the Fire Fighters in 
Catalonian Region (NE Spain). In this sense the development of the rural burnings by fire fighters play 
an essential role in their training. Also the need to train the media was pointed out as well. On the 
other hand, the speaker remarked that one of the most important findings obtained after 9 years of 
implementation of PB is that that burning in winter (vs. summer) is changing nature fire regimes and 
therefore there are important chances for PB during fires season in fire suppression. Finally, the idea 
to change from fire fighters to fire managers was introduced, as a strategy to stop fighting fires 
aggressively but to change the intensity of fire behaviour. 
 
 
Core Group Discussions 
Presentation of a Draft Concept for a “White Paper on the Use of Prescribed Fire in Nature 
Conservation, Forestry and Land Management in Temperate-Boreal Eurasia” 
 
The last day participants were asked to contribute with ideas to create a White Paper on the Use of 
PF. Some of these ideas pointed out were for instance the publication of the symposium in a format 
that could be readable for policy makers, the participation of new partners in the EU Fire Paradox 
project (although no additional budget is available), the need to include the Mediterranean Area in the 
next meetings which were found very positive for the exchange of experience and expertise between 
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countries, the potential to collaborate with other networks (e.g. European Heathland Network, 
European Grassland Group, Aquatic Warbler Conservation Team and the Heather Trust and Moorland 
Forum), the need to avoid excessive regimentation upon traditional use practices and prescribed 
burning and the consideration of conflicts with the C emissions. The collection of suggestions for the 
White Paper will be evaluated after the Symposium and circulated for final review and agreement by 
the Symposium participants. 
 
 
Annex I 
 
Photographic impressions of the Symposium 
 
Please enjoy some photos from the meeting place at GFMC in Freiburg and during the excursion: On 
Saturday 26 January 2008 prescribed winter burning was observed in the Kaiserstuhl vineyard region. 
After the field demonstration several presentations of Kaiserstuhl prescribed burning programme, the 
LIFE Rohrhardsberg Project and other local projects were given and discussed in the premises of the 
Oberbergen Wine Growers Association (Winzergenossenschaft Oberbergen). 
 
More photographs are found on the web page on Symposium Outputs: 
http://www.fire.uni-freiburg.de/programmes/natcon/EFNCN-meetings-1-2008-outputs.html  
 

 

 
 

 

 
 

 

 
 

 

 
 

 
Some impressions of the meeting at GFMC / Freiburg University Campus, the field day with demonstration 

burning in the Kaiserstuhl near Freiburg and the continuation of the Symposium in the premises of the 
Oberbergen Wine Growers Association (Winzergenossenschaft Oberbergen). 
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Field day with demonstration burning in the Kaiserstuhl near Freiburg. 
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White Paper 
on 

Use of Prescribed Fire in Land Management, Nature Conservation and Forestry  
in Temperate-Boreal Eurasia 

 
 
Edited and published on behalf of the participants of the Symposium on Fire Management in Cultural and Natural 
Landscapes, Nature Conservation and Forestry in Temperate-Boreal Eurasia and members of the Eurasian Fire 

in Nature Conservation Network (EFNCN) 41 
by the Global Fire Monitoring Center / Fire Ecology Research Group, Freiburg, Germany 

 
 
In the landscapes of temperate-boreal Europe – the western part of the Euro-Siberian region of the 
Holarctic Floral Kingdom42 – the prevailing fire regimes are shaped by human-ignited fires. Direct fire 
application in land-use systems and human-caused wildfires – ignited accidentally, by negligence or 
otherwise deliberately set – have influenced cultural and natural landscape since the beginning of land 
cultivation. Only in Northern Europe and the adjoining Western and Central Asian region natural fires 
constitute a significant factor, which is influencing the natural composition and dynamics of 
ecosystems. Thus, the targeted use of fire in ecosystem management in Europe is predominantly in 
those vegetation types that either have been shaped by human-ignited fires over historic time scales 
or where the application of prescribed fire reduces the vulnerability to and damages of uncontrolled 
fires. Fire is also used as a tool to substitute abandoned cultivation practices and for the control of 
wildfires. 
 
In the following broad classification of fire regimes and burning practices a number of examples of fire 
use in ecosystem management are provided which reflect a highly diverse range of applications. 
 
 
1. Natural Fire Regimes 
 
The integration of naturally ignited fires (by lightning) in vegetation management aims at maintaining 
the natural dynamics of fire-dependent or at least fire-adapted or fire-tolerant ecosystems. In North 
America, a continent hosting a broad range of fire-adapted ecosystems, the use or “integration” of 
natural fire under controlled conditions in the overall management of the ecosystems dates back to the 
1960s and was referred to as “Let Burn”, “Prescribed Natural Fire”, and more recently “Wildland Fire 
Use” (van Wagtendonk, 2007). In the greater European / Eurasian space the use or the management 
of naturally ignited wildland fire to accomplish resource management objectives is not yet developed. 
In Western Europe (including the Euro-Mediterranean region and the Nordic countries) the functional 
role of natural fire had limited impact on the evolution of ecosystem properties and thus to their future 
maintenance – despite the presence of remarkable adaptations to fire, e.g. in some Mediterranean 
ecosystems (Naveh, 1975). Thus, there is a limited acceptance of allowing a naturally ignited fire to 
burn – even if the wildfire would burn within the “prescriptions” set by the ecosystem management 
plan. 

                                                      
41 Note: A printed version of the White Paper is also available online: http://www.fire.uni-
freiburg.de/programmes/natcon/EFNCN-White-Paper-2010.pdf  
42 This White Paper follows the definition of “landscape” in accordance with the European Landscape Convention 
(Council of Europe, 2000): “Landscape means an area, as perceived by people, whose character is the result of 
action and interaction of natural and / or human factors”. The geographic region is the Euro-Siberian region of the 
Holarctic Floral Kingdom. 
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However, in the Western and Central Asian region there are large tracts of forest ecosystems that 
have been shaped by natural fire, e.g. the pine (Pinus spp.) and larch (Larix spp.) forests that 
constitute the “light taiga” in Siberia and adjacent regions. In this rather extended biome there is a 
strong need to introduce the concept of allowing natural fires to burn, mainly in order to maintain open, 
fire-resilient stand structures and to reduce the risk of stand-replacement fires. Starting with the first 
East-West international conference “Fire in Ecosystems of Boreal Eurasia” (Goldammer and Furyaev, 
1996) and the Fire Research Campaign Asia-North (FIRESCAN) (FIRESCAN Science Team, 1996) a 
dialogue with the forestry authorities of Russia (and the predecessor administration in the former 
Soviet Union, the State Forest Committee) has been initiated to replace the fire exclusion policy in the 
protected zone of Russia by an integrated fire management approach, which would include the use of 
natural fire and prescribed burning. While this approach has not yet been introduced in practice, there 
is a progress in the scientific and the policy acceptance of the concept. Given the magnitude and 
importance of wildfires in Central Eurasia there is need to prioritize the implementation of such a 
concept in the region, particularly in the Russian Federation. 
 

 

 
 

 

 
 

 
Dendrochronological analyses provide historic evidence of recurrence of natural surface fires in the “light taiga” of 
Siberia and thus the influence of fire in shaping the composition and dynamics of pine (Pinus spp.) and larch 
(Larix spp.) forest ecosystems. Photos: GFMC. 
 
 
2. Cultural Fire Regimes 
 
Pollen and charcoal records in Western Europe reveal the advent of slash-and-burn agriculture in the 
late Neolithic between 4300 and 2300 BC. (Rösch et al., 2004). Since then the historic use of fire has 
been manifested in the development and shaping of a variety of land-use systems in the region 
(Goldammer et al., 1997a,b; Pyne, 1997). Mechanical treatment, intensive utilization of biomass for 
domestic purposes, the impact of domestic livestock grazing and the application of fire modified 
formerly forested lands to open lands and shaped distinct landscape mosaics. These open land 
ecosystems provided habitat requirements for a flora and fauna that otherwise is not occurring in 
forest ecosystems. Modern agricultural practices and the reduction of fire use due to legal restrictions 
or prohibitions in most European countries on the one side, and the rural exodus associated with the 
abandonment of traditional land management practices, including fire use, on the other side are 
dramatically altering these ecosystems. The rural depopulation and the rapid increase of fallow is 
resulting in a loss of open land ecosystems and habitats and is even resulting in an alteration of whole 
landscape patterns. At the same time the increasing availability of phytomass – a consequence of the 
decrease of its use – has resulted in an increase of fuel loads at landscape level and thus in 
increasing wildfire hazard. 
 
There are a number of reasons and approaches in Europe to maintain or to restore the traditional use 
of fire in some ecosystems or land-use systems. 
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2.1 Restoration of traditional practices of swidden agriculture 
 
There are a few cases in Europe where a reconstruction or restoration of abandoned slash-and-burn 
agriculture practices is demonstrated. These attempts have primarily a “museum” character and are 
serving educational purposes with a touch of landscape pattern restoration. Until the middle of the 20th 
Century slash-and-burn agriculture with a spatio-temporal land-use pattern similar to the “shifting 
cultivation” system was widely practiced in Europe and has left landscape features that are still visible 
today, e.g. the still visible small-sized burning plots with their distinct successional patterns 
(Goldammer et al., 1997). There are two regions where this kind of fire treatment is practiced for 
demonstration purpose: 
 

- Koli National Park in Finland is the only national park in the world that has a fire symbol in its 
logo. In Koli the traditional slash-and-burn practice is demonstrated regularly and reveals the 
importance of this traditional land use on the composition of Finland’s boreal coniferous forest 
that has been shaped by this cultivation over centuries (Lovén and Äänismaa, 2004). 

- Historic slash-and-burn practice in the Black Forest of Germany: There are two sites near 
Freiburg (Yach, Vorderlehengericht) where the procedure of rotational cutting and use of 
coppice trees, the burning of residuals, followed by seeding and harvest of wheat, with 
subsequent fallow and forest regrowth period, are demonstrated (Lutz, 2008). 

 
There is also a scientific interest to reconstruct earlier slash-and-burn practices, e.g. those that 
evolved in the late Neolithic. The most recent experiment to reconstruct Neolithic fire cultivation was 
conducted in 1999 in Forchtenberg, Germany (Rösch et al., 2002). 
 
 

 
 

Swidden agriculture in the Black Forest, Germany, around the late 19th 
Century. Source: Historic copperplate print, archive of GFMC. 

 



 136

 
 

Demonstration traditional slash-and-burn practice in Koli National Park, Finland. Photo: Koli 
National Park. 

 

 
 

Demonstration of traditional fire cultivation practices in the Black Forest, Germany 
(Vorderlehengericht, June 2007). Photo: GFMC. 

 
2.2 Maintenance of grazing lands 
 
The use of fire in maintaining openness and species composition on grazing lands is the most 
common practice that has survived its early application throughout Eurasia. Pastures that are 
threatened by succession are traditionally burned in a region stretching from the Western 
Mediterranean via the Balkans to East Europe. Although banned by law in most countries, the 
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burnings are still practiced in many places. Together with burning of agricultural residuals (c.f. section 
2.4) pasture burnings are a major cause of wildfires that are also affecting forests and even the 
wildland-residential interface. The illegality of burning is often resulting in “hit-and-run” practices, i.e. 
pastoralists setting fires and disappear from the site in order not to be sued. This is often resulting in 
uncontrolled fires with a high likelihood of developing and spread of devastating wildfires to adjoining 
terrain. While many countries did not yet attempt to introduce a solution to this problem, Spain has 
made significant progress by developing a government-supported permit and support system for the 
use of prescribed fire for grazing improvement and fire social prevention (Velez, 2007). Similarly, 
prescribed burning for rangeland improvement is practiced by several French prescribed burning 
teams, including the Department Pyrénées-Orientales (Faerber, 2009). For a European survey on 
prescribed burning practices, including grazing land management, see Lázaro (2009). 
 
 

 
 

Prescribed burning of a Cysisus purgans heath in the Pyrénées-Orientales (Sournia, February 
2008). Photo: J. Faerber. 

 
 
2.3 Nature conservation and biodiversity management 
 
The major focus and activities in the use of prescribed fire in Western Europe is for the conservation 
and restoration of the biodiversity heritage of former cultivated lands or lands otherwise affected by 
human-ignited fires (habitat and biodiversity management). The range of application is rather wide, as 
reflected by the activities conducted in the frame of the Eurasian Network for Fire in Nature 
Conservation (ENFNC).43 The following examples represent the main target systems for the 
application of prescribed fire: 
 

- Heathlands: The composition and extent of Atlantic and continental heathlands (mainly 
dominated by Calluna vulgaris) has been shaped by grazing, cutting of heath, sod and turf 
layers and by burning throughout centuries. Burning is conducted in the United Kingdom 
(Davies et al., 2008; Scotland Government, 2008), to a lesser extent in Southern European 
countries such as Portugal and Italy (Ascoli et al., 2009), and predominantly in Central and 
Northern Europe, e.g. in Denmark (Jensen, 2004), the Netherlands (Vogels, 2009; Bobbink et 
al., 2009), Norway (Kvamme and Kaland, 2009) and Germany (e.g., Brunn, 2009; Mause, 

                                                      
43 http://www.fire.uni-freiburg.de/programmes/natcon/natcon.htm. See also the special issue of UNECE/FAO 
International Forest Fire News at http://www.fire.uni-freiburg.de/iffn/iffn_30/content30.htm  



 138

2009; Goldammer et al., 2009). Endangered target species for habitat conservation burning 
include e.g. the Black Grouse (Tetrao tetrix) or game species such as Red Grouse (Lagopus 
scoticus). 

 
- Wetlands: Maintenance of peat bogs, open fen mires, e.g. in Poland and Belarus, is practiced 

to maintain the habitat requirements of endangered plant and animal species, e.g. birds such 
as the Aquatic Warbler (Acrocephalus paludicola) or the Spotted Eagle (Aquila clanga) 
(Tanneberger et al., 2009). Moorlands in Germany that are threatened by succession are 
treated with prescribed fire in addition to other means such as waterlogging, tree cutting, 
mowing and mulching (Niemeyer, 2004). 

 
- Grasslands: Similarly to the wetlands, xerothermic grasslands or Molinia meadows are hosting 

birdlife or plant species threatened by extinction, e.g. orchids, steppe grasslands plants or 
calcareous grasslands plants. Prescribed burning the Münsingen range in Southern Germany, 
a former military exercise and shooting range in which fires caused by the military had created 
and maintained openness for a century, is used for preserving the open habitats for 
endangered birds such as the Northern Wheatear (Oenanthe oenanthe) and the Woodlark 
(Lullula arborea). 

 
- Forests: The use of prescribed fire in the restoration and maintenance of habitats of species 

dwelling in forests is pioneered by management in Finland and Sweden. Traditionally fire has 
been used in the boreal forests of the Nordic countries in order to improve growth and 
productivity of tree stands by removing the temperature-isolating raw humus layers or to 
facilitate natural forest regeneration (Viro, 1974; Mälkönen and Levula, 1996). Since the 1990s 
there are first experiments and currently extended application underway to use fire for creating 
forest stands under the pre-industrial conditions, i.e. more open stand structures, and to 
create habitats of endangered insect species (e.g. Stephanopachys linearis and S. 
substriatus; Aradus spp.) and wood-decaying fungi as well as habitats for vascular plants 
(Rydkvist, 2009). 

 
 
 

 
 

Danish postcard showing a fire set in Randbøl Hede – today Randbøl Hede Nature Reserve – in the 
early 20th Century. Source: GFMC archive. 
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Modern farmers learning the ancient farming technique of heathland burning in Norway in 2005. 
Source: Kvamme and Kaland (2009), photo by Aslaug Aalen. 

 
 

 
 

 

 
 

 
Structurally rich heath-juniper ecosystems with individual pine and birch trees in Lunenburg Heath Nature Park 
shaped by fire, grazing and mechanical treatment. Photos: R. Köpsell and J. Prüter). 
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Control of birch and pine succession (left) in Zschornoer Heide Nature Reserve (Brandenburg State, Germany) is 
controlled by prescribed fire (middle and right: prescribed burning in 2002). Photos: GFMC. 
 

 

 
 

 

 
 

 

 
 

Post-fire views of prescribed burns in Zschornoer Heide Nature Reserve immediately after the burn (left) and two 
years after the fire. Photos: GFMC / E. Brunn. 
 
 
3. Substitutional Fire Use 
 
The use of fire as a tool to substitute or replace another form of vegetation treatment is referred to as 
substitutional fire use. In Central Europe there are abundant open vegetation types that were shaped 
by agriculture, grazing or other land use (e.g., extraction of biomass for harvesting domestic fuels, 
stable litter, thatching material, etc.). Some of these open land habitats have a high biodiversity or 
landscape conservation value. In the late 20th Century many sites threatened by succession have 
been maintained by mechanical (mowing, mulching, etc.) or prescribed grazing measures that were 
financed by public subsidies. However, increasing costs and financial constraints of public budgets on 
the one side, and a rapid increase of fallow on the other side during the last three decades, have 
prompted scientists and conservationists to replace costly mechanical and grazing measures by 
prescribed fire. 
 
 
3.1 Fallow management on small-scale and extreme habitats 
 
The problem of increasing fallow is not only restricted to former grazing lands. The abandonment of 
traditional land use is also affecting sites that have been utilized for hay production by mowing. In 
regions where the open grasslands have a high value for landscape aesthetics and tourism, major 
public subsidies have been used in the past to keep these lands open by mechanical means. 
However, besides the limitations due to increasing costs there are also limitations to use machinery on 
small-sized private property plots, on open lands on steep slopes or on sites intermixed with trees, 
e.g., high-conservation value xerothermic grasslands with interspersed trees. Long-term investigations 
in using fire to maintain openness on small-scale fallow plots in Southwest Germany were initiated and 
monitored since the mid-1970s (Schreiber, 2004). 
 
Another example of using fire as a substitutional tool is practiced in the viticulture region of Southwest 
Germany. Traditionally the xerothermic slopes between vineyard terraces in Southwest Germany 
(Kaiserstuhl) were mowed by the landowners and the hay used to feed cattle. The mowing of the 
grass strata on the slopes was very labor intensive and could not be mechanized. Thus, with the 
socio-economic changes in the viticulture sector beginning in the 1950s the winegrowers abandoned 
the treatment of slope vegetation, which very rapidly responded by bush encroachment and 
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succession towards tree stands – a development detrimental to the microclimate for wine growing and 
also not well perceived for landscape-aesthetic reasons by the local populations. Excessive use of fire 
to maintain openness during the 1960s did not observe the rules necessary to protect vulnerable flora 
and fauna, especially when burning was conducted large scale and at progressed development stages 
in springtime. A complete fire ban imposed by law in the 1970s resulted in progressing succession as 
a consequence of neglected maintenance of the xerothermic sites. Since the late 1990s a scientific 
research project elaborated a framework of a prescribed fire regime (Page and Goldammer, 2004) 
which is now replacing mechanical treatment and is practiced by ecologically sound small-sized 
burnings during the winter period in two counties of Southwest Germany (Rietze, 2008; Goldammer et 
al., 2009). 
 
 

 
 

Prescribed fire is used to maintain openness of fallow slopes in the Kaiserstuhl viticulture region. Fire is 
now replacing traditional mowing (Southwest Germany). Photos: GFMC. 

 
 
The targeted application of small-sized fires for creating mosaic- or edge-rich habitat structures is 
common in the management endangered bird species, e.g. Black Grouse (Tetrao tetrix) (cf. 2.2.3), 
capercaillie (Tetrao urogallus) and Hazel Grouse (Tetrastes bonasia). While capercaillie habitat 
management by fire has been proven successful in Scottish pine-heath forests (Bruce and Servant, 
2004), similar approaches elsewhere in Europe were less successful. For instance, capercaillie 
populations increased in some sites of the Black Forest (Germany) that were disturbed by hurricane 
“Lothar” in 1999. Wind throws and wind falls, partially salvage-logged but with snags remaining, 
resulted in the formation of edge-rich habitat structures preferred by capercaillie. The populations 
began to disappear with the onset of regeneration of spruce (Picea abies) and the development of 
succession towards dense forest. Small-scale, mosaic-rich prescribed burning application was 
intended to  
 

• control abundant regeneration of spruce (Picea abies) to maintain general openness 
• create vegetation-free areas (mineral soil exposed) for food search / scratching 
• maintain refuge areas (small groups of young stands and thickets) 
• foster berry/shrub cover, particularly black berry (Vaccinium myrtillus), as a key source of 

nutrition 
• foster softwoods 
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• foster structural diversity through a detention of the development of closed high forests in parts 
of the stands 

• maintain tree stumps and snags as sitting places 
• maintain appropriate trees as sleeping and singing places 

 
However, in the long run these burnings could not be implemented on a regular basis because of the 
prevailing moist conditions on altitudes of around 1000 m a.s.l. of the Black Forest. 
 
 
3.2 Landscape management 
 
The Middle Rhine Valley (Germany) represents a typical example of the widespread conflict between a 
high nature conservation value of the cultural landscape on the one hand and the abandonment of 
traditional land use on the other hand. The Valley constitutes one of the largest coherent xerothermic 
areas of Germany with habitats and vegetation types that are classified as endangered at European 
level. The necessity for the development of management concepts to protect this landscape was 
emphasized by the inscription of the Upper Middle Rhine Valley in the UNESCO World Heritage List 
as a protected cultural landscape in 2002 (Bonn, 2004). In order to prevent further loss of the 
characteristic open habitats as a consequence of dramatic reduction of vine cultivation and other land 
use, a research and development project investigated the more or less uncontrolled (“semi-wild”), 
extensive grazing by horses and goats on the steep slopes, clearing the shrub-dominated shallow 
slopes with tank-tracks, and prescribed burning (Bonn et al., 2009). Prescribed burning was applied 
successfully during the experimental phase of the project, especially in the grass stage and earlier 
succession dominated by Rubus spp., but turned out to be limited as a tool for restoring overgrown 
xerothermic habitats on sites in progressed development stages dominated by Prunus mahaleb and 
Cornus sanguinea (Driessen et al., 2006). 
 
 

 
 
 

 

 
 

 
The Middle Rhine cultural landscape with small-scale viticulture terraces is rapidly changing under fallow and 
succession. Combined grazing, mechanical and fire treatments are possible solutions for maintaining the 
aesthetic impressions of this unique cultural asset. Photos: S. Bonn and S. Bonn / GFMC Archive. 

 
 
There are areas where the objectives of both nature conservation and landscape management are 
matching and prescribed fire is used for biodiversity management and maintenance of landscape 
aesthetics, mainly for recreational purpose. Nature conservation sites and nature parks (national 
parks) hosting Calluna heathlands are the most prominent examples of this dual use of fire, especially 
in Central Europe where these protected areas are important spots for national and regional tourism. 
The aesthetic impression of the old cultural landscape dominated by the colorful flowering of heath is a 
high attraction for visitors. A prominent example of such an area is the Lunenburg heath (Germany) 
with the Lunenburg Heath Nature Park (area: 1,130 square kilometres) and at its center the 
Lunenburg Heath Nature Reserve. As mentioned above, the composition and extent of Atlantic and 
continental heathlands (mainly dominated by Calluna vulgaris) historically has been shaped by 
grazing, cutting of heath, sod and turf layers and by burning throughout centuries. The use of fire for 
regeneration of over-aged heath, however, played a role as one of many disturbance agents and has 
now been restored successfully in Lunenburg heath (Keienburg and Prüter, 2006). 
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4. Waste Disposal 
 
The use of fire in biomass waste disposal merits to be regarded at separately. While all burning 
objectives mentioned previously are targeting for a removal or suppression of unwanted, competitive 
dead or live vegetation elements – either by combustion or by the impact of heat – the removal of 
unused dead biomass by burning in agriculture (e.g., stubble burning after harvest) and forestry (slash 
/ harvest residual burning after timber harvest, notably on clearcuts) aims at facilitating the growing of 
the next crops or the regeneration or reforestation of forest stands. 
 
Burning of stubble fields and other agricultural crop residuals in Europe has a long tradition, similar to 
other regions and continents, but is now largely banned by law since these burnings are a major 
source of wildfires and air pollution. In Eastern Europe and Central Asia, however, agricultural burning 
– despite its legal ban – is very widespread and constitutes one of the major areas worldwide that are 
burned annually (Korontzi et al., 2006). 
Burning of forest slash – the unused materials left on site after timber harvest – is still practiced in 
Europe, although to a decreasing extent. In the Nordic countries the main aim is site preparation for 
regeneration, i.e. to improve accessibility of the site for planting, including the use of machinery. Two 
techniques are practiced: burning on piles and broadcast burning over a larger area, usually on 
clearcuts with or without seed trees (particularly in the Nordic countries). At the same time slash 
burning is also serving to improve site conditions by reducing the raw humus layers and, as a 
silvicultural tool, to facilitate the germination of natural regeneration. In Russia the use of broadcast 
slash burning is now practiced to decrease fire hazard on logged sites and promote natural 
regeneration (Valendik et al., 2000, 2001). Also prescribed burning was used to restore forests killed 
at large scale by insects (Valendik et al., 2006). In the Mediterranean countries, burning on piles is 
used for eliminating tree branches and other residues after tree clearing and thinning on fuel breaks. 
 
The recent move towards more intensive use of renewable energy is calling for the use of forest slash 
for bioenergy production. At medium- to long-term perspective this may result in a reduction of open 
forest residual burning. 
 
 
5. Wildfire Hazard Reduction Burning 
 
In Europe the concept of using prescribed fire as a management tool to reduce the combustible 
materials on the surface inside of forest stands, and thus the energy potential and the risk of high-
intensity and -severity wildfires, has a relatively short history. It was only after the pioneering work of 
U.S. scientists in the 1970s and the official recognition of the use of “fire by prescription” by the U.S. 
Forest Service in 1976 when Europeans formulated the first ideas to consider prescribed burning as a 
tool for wildfire hazard reduction and presented the first research. The Fire Ecology Symposia held at 
Freiburg University in 1977 and 1983 (Forstzoologisches Institut, 1978; Goldammer 1978, 1983) and a 
dedicated workshop in Avignon in 1988 (INRA, 1988) brought together a community that intended to 
investigate prescribed fire as a forest and fire management tool. First practical applications and 
increasingly sophisticated approaches in fundamental prescribed fire research were conducted in 
Southern and Central Europe starting in the late 1970s (e.g., Goldammer, 1979; Delabraze and 
Valette, 1983; Rego et al., 1983; Trabaud, 1983; Vega et al., 1983). The use of fire to reduce wildfire 
hazard in open lands, including brush lands, namely for the creation and maintenance of fuelbreaks, 
then entered practice in the Southern European countries Spain, France and Portugal (Valette et al., 
1993). In the Mediterranean part of France, prescribed burning for hazard reduction has continuously 
been developed and consolidated along years (Rigolot, 2000; Lambert, 2008). Prescribed burning for 
fuel reduction inside forests was practiced first in Portugal in the 1980s (Rego et al., 1983; Fernandes 
and Botelho, 2004). Subsequently, in this country, its application became dormant until its recent 
revival in the frame of the EU Fire Paradox project. 
 
None of the forest ecosystems in Southern and Central Europe, including the natural pine forests, are 
natural fire ecosystems. Thus, the introduction of prescribed fire for wildfire hazard reduction can be 
considered as an innovative tool, applicable only in forests with target species resilient or tolerant to 
low-severity surface fires, such as Pinus spp. or Quercus spp.. In some cases prescribed fire can be 
regarded as a substitution tool for replacing historic fuel reduction methods, e.g. the intensive use of 
biomass for domestic use, or silvopastoral forest use. 
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Use of prescribed broadcast burning in a coniferous forest clearcut in Siberia (“dark taiga” – with 
main species Abies sibirica, Picea obovata, Pinus sibirica, Betula pendula, Populus tremula) east of 
Yenisey river (Yenisey Ridge), Bolshaya Murta leskhoz, in June 1997, for slash removal and 
stimulation of forest regeneration. Photo: Y. Kisilyakhov. 

 
 
In the overall context of landscape ecology the use of prescribed fire on open (non-forest) lands may 
serve several objectives. On the one hand well-maintained open landscape fragments – either a 
heritage of the cultural history or strategically planned to reduce “fuel bridges” between fire-vulnerable 
forests or other ecosystem – allow better access, ease the control of wildfires and enhance safety for 
firefighting operations. On the other hand the open lands may serve as pasture or for conservation 
purposes. 
 

 

 
 

 

 
 

 

 
 

 
Prescribed burning inside of standing coniferous forests for wildfire hazard reduction is not yet practiced 
systematically in the region, although demonstrated occasionally such as here in a pine stand (Pinus 
sylvestris) in Southwest Germany in 2008. Its future application in the Western part of the Euro-Siberian 
region is probably less likely, whereas its application is strongly recommended in natural coniferous forests 
of the Central Asian region. Photos: GFMC. 
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The main objective of prescribed fire application in the Stormyran-
Lommyran nature reserve (Sweden) is to restore open stand 
structures and provide habitats for fire-dependent and fire-adapted 
species, e.g. the insect species Stephanopachys linearis and S. 
substriatus, Aradus spp.. Photo: T. Rydkvist. 

 
 

 
 

 
 

 
Joint training of professionals and local villagers in the use of prescribed fire for wildfire hazard reduction in native 
mountain pine forests (Pinus sylvestris) in northern Mongolia. The hand-over of prescribed fire by scientists to the 
practitioners is a high priority issue aimed at reducing destructive wildfires. Photos: GFMC. 
 
 
6. Limitations for Prescribed Burning: Contaminated Terrains 
 
In some Eurasian countries high-value nature conservation sites are located on former military training 
areas or shooting ranges. In Germany many of these areas have been used by the military since more 
than 100 years, others were newly created and especially used during the Cold War. The total extent 
of sites in Germany contaminated by Unexploded Ordnance (UXO) is close to ca. 700,000 ha on 
active and former military training and combat theater sites, i.e. 2% of Germany’s land cover. Many of 
these military exercise areas were located on the territory of the former German Democratic Republic, 
used by the Soviet Army and the Warsaw Pact allies. The disturbances caused by military activities 
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(e.g., mechanical impacts of direct shooting, fires started by shooting, mechanical impacts by tanks 
and other vehicles) have resulted in the creation and maintenance of valuable open ecosystems. With 
the closing of the exercise areas many vegetation types, notably the Calluna vulgaris heathlands, are 
becoming subjected to succession and development towards forests – a trend that is rather 
undesirable from the point of view of landscape and biodiversity conservation. 
 
On these former military sites there are some obstacles for using prescribed fire as they are densely 
contaminated with UXO, which may explode during prescribed burning operations and also during 
wildfires. A new approach in the use of prescribed fire to maintain openness of UXO-contaminated 
terrain has been launched in 2009 in Brandenburg State in the nature conservation site „Heidehof-
Golmberg“ in Teltow-Flaeming County, South of Berlin. This site is classified according to the “Fauna-
Flora-Habitat Directive“ (FFH) of the European Commission and belong to an overall area of ca. 
70,000 ha of FFH lands in Brandenburg State that are endangered by succession and loss of open 
habitats. The new approach is going to use armored vehicles (former combat tanks converted to fire 
extinguishing vehicles) to secure personnel during ignition, control of the prescribed fire and mop-up). 
In future it is envisaged to use aerial incendiary ignition systems to start the prescribed fires from safe 
distance and over large areas simultaneously, and use Unmanned Aerial Vehicles (UAV) to monitor 
progress and safety (Goldammer, 2009; Goldammer et al., 2009). This first project of its kind reveals 
that prescribed burning operations under such circumstances are rather complex and costly. 
 
Similarly there are problems on lands contaminated with UXO and land mines inherited from recent 
conflicts, e.g. the extended areas covered by land mines on the Balkans, notably in Croatia, Bosnia 
and Herzegovina and Serbia, totaling ca. 300,000 ha. Not all of these territories may be candidates for 
prescribed burning. In the context of wildfire prevention and control, however, the connected ness 
between contamination by explosives, must be kept in mind. 
 
 

 
 

The use of prescribed fire in the maintenance of open habitats on former 
military exercise areas or shooting ranges requires special safety precautions 
as unexploded ordnance may detonate during the burning. Photo: GFMC. 

 
 
This refers also particularly to the terrains contaminated by radioactivity, notably in the impact zone of 
the fallout from the Chernobyl nuclear power plant failure in 1986. Territories most affected and 
contaminated by long-resident radionuclides of 238Pu, 239+240Pu, 137Cs and 90Sr are posing a potential 
threat to human health and security if lifted, redistributed and newly deposited after lifted by an 
extremely intense wildfire and dispersed by smoke. In the most affected territories of Ukraine, Belarus 
and Russia the application of low-intensity prescribed fire for wildfire reduction and biodiversity 
conservation may be feasible but is not yet acceptable under the current psycho-social settings 
(Goldammer and Zibtsev, 2009). 
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7. Conclusions and Recommendations 
 
In evaluating the presentations discussed during the symposium44 the participants concluded that 
recent research and the revival of prescribed burning practices in some regions of Europe have 
revealed the role and importance of fire in the maintenance and restoration of biodiversity in the 
cultural and natural landscapes of Europe. 
 
The current trend of rural exodus and abandonment of land cultivation in some regions of Europe and 
the loss of traditional land use is leading to an alarmingly increasing rate of loss of open land habitats 
with its inherent biodiversity. 
 
The maintenance and in many cases also the restoration of open land habitats by grazing, mechanical 
treatment and fire use is imperative if threatened biodiversity and landscape features are to be 
preserved.  
 
Prescribed fire may be used in those ecosystems which historically were shaped by cultural fire, or in 
which prescribed fire may substitute other historic land-use techniques.  
 
A sound understanding of the “pros and cons” of prescribed fire application is necessary as well as the 
consideration of side effects of fire use. Large areas threatened by land abandonment are embedded 
in industrialized regions in which society is becoming increasingly unreceptive to smoke emissions. 
Legal restrictions for open burning must be understood in the context of clean-air rules and overall 
goal of reducing gaseous and particle emissions that are threatening human health. This perception is 
reinforced by hysteria of some who consider prescribed fire emissions to increase the anthropogenic 
“greenhouse effect” and thus global warming. 
 
On the other side it is noted that nature conservation agencies, non-government actors and the 
general public meanwhile turn out to have a rather sound understanding of the natural role of fire in 
various ecosystems. Thus the general perception of the “nature of fire” nowadays is better as 
compared to the situation two to three decades ago. 
 
Based on the facts and recent trends presented in the Symposium on “Fire Management in Cultural 
and Natural Landscapes, Nature Conservation and Forestry in Temperate-Boreal Eurasia” the 
following recommendations are given: 
 
 
Prescribed Fire Research 
 
The symposium revealed that there is a need in: 
 

- Continued support for prescribed burning research 
- Clear analysis of the pro’s and con’s of prescribed burning in a European context, e.g., via 

meta analysis and expert knowledge regarding, environmental, economic and societal issues 
- Studies of additional, not yet identified areas / ecosystems that require prescribed fire 

treatment 
- Identification of possible vulnerabilities of systems subjected to prescribed fire 
- Setting up a European group of scientists, managers and policy makers who are involved in 

management of temperate grazing systems and have adopted (or not yet) fire as an additional 
management tool. Besides the Eurasian Fire in Nature Conservation Network supporting 
groups/ organizations could include the European Heathland Network, the Husbandry Animal 
Group, the European Grassland Group, Aquatic Warbler Conservation Team, the UK Heather 
Trust and Moorland Forum 

- Special emphasis on the use of fire in open fen mire habitats, e.g. in Eastern Germany, 
Belarus, and Poland 

 
 

                                                      
44 See symposium report available at: http://www.fire.uni-freiburg.de/programmes/natcon/EFNCN-meetings-1-
2008.html  



 148

Prescribed Fire Management and Capacity Building 
 
Since prescribed fire in ecosystem management is not yet largely applied, despite its recent revival, 
tools and systems must be developed to develop and support fire management capability. Action is 
needed to: 
 

- Adjust the Canadian Fire Behavior Prediction System to European conditions with fuel types 
from every country 

- Develop expert systems to assist burners to understand whether they should burn and to 
guide them to burn safely 

- Enhance closer cooperation on the issue of prescribed burning for nature conservancy and 
landscape management between Temperate-Boreal Eurasia and the Mediterranean Region 

- Develop prescribed specific regional fire guidelines which consider the biophysical and social 
settings, for the use of agencies, land owners and other stakeholders involved 

- Limit bureaucracy and develop easier rules for permitting the application of traditional burning 
as well as advanced prescribed burning practices 

- Develop specific prescribed burning training systems 
- Develop a scheme for the certification of Burn Boss and Ignition Specialist on a European 

level and with national modifications 
- Assist in capacity building of fire specialists in countries in transition 
- Establishment of regional Training / Education Centers for Fire Management for the Balkans 

and for East European and adjoining Central Asian / Far East countries 
 
 
Modified Fire Polices 
 
The legislative framework in most European and neighboring Eurasian countries does not provide 
regulations for the use of prescribed fire. In contrary, in general the use of fire is banned by law – 
although law enforcement in some countries is nil. Besides national legal instruments a regional 
European framework directive would be needed to create an enabling environment for the sound use 
of prescribed fire in nature conservation, landscape management and forestry. Thus it is needed to: 
 

- Emphasize at national level on the importance of prescribed burning and the consequences of 
not burning 

- Using model projects (examples of “good practices”) to demonstrate to local to national 
authorities in the need of the application of prescribed fire in combination with other 
complementing means of vegetations treatment 

- Create an appendix with list of reference books / publications explaining core methods and 
showing the examples of “good practices” (aimed at informing influencing decision / policy 
makers) 

- Cooperate with the EU Fire Paradox project45 and its follow-up arrangement to support the 
development of a European Fire Framework Directive, which would create an enabling policy 
supporting the use of fire46 

 
 
Public Relations and Education 
 
Most important is to inform society on the dual role of fire on ecosystems, to allow the general public to 
understand the use of prescribed fire in some land-use system vs. the need to prevent and combat 
fires in others. Collectively we need to: 
 

- Show the policy makers that there is a strong alliance and cooperation in promoting the use of 
fire at European level 

- Show the public and policy makers that the severity and impacts of wildfires are increasing as 
a consequence of land-use change (increase of wildfire hazard resulting from rural exodus, 
land abandonment and fallow) 

- Prove that prescribed burning is cost-efficient to restore and regenerate important and 
threatened habitats 

                                                      
45 http://www.fireparadox.org/  
46 see Agudo and Montiel (2009) 
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- Prove that prescribed burning will contribute to stabilizing some forest ecosystems by making 
them less vulnerable to destructive wildfires, thus reduce the threat of land degradation and a 
decrease of net carbon emission to the atmosphere 

 
 
General Remarks on Fire and livelihood of some Rural Populations 
 
There are also some very pragmatic aspects for fire use that are crucial for livelihoods of people all 
over Eurasia. For instance, in the coastal heathlands of Norway it is important to maintain the 
traditional vegetation mosaic between heath-dominated and grass-dominated vegetation. The 
grassland represents the main fodder for the animals during the summer season, while evergreen 
heath species provide the main fodder during the winter. Heath burning is an important tool to maintain 
the mosaic, which does not only shape the highest possible biological diversity within the heath 
ecosystem but also the highest fodder value over the year. Similarly, many shepherds and their 
families throughout Southern and Southeastern Europe and the Balkans are dependent for their 
livelihood on the productivity of grazing lands regularly maintained by fire. 
 
 
The International Context 
 
In 2007 the 4th International Wildland Fire Conference was held in Sevilla, Spain. Participants from 88 
countries, representing government organizations and civil society from all regions of the world, the 
United Nations and other international organizations, recommended in particular47: 
 

- Regional strategies for fire management be developed and designed to the specific needs of 
regions; 

- An international framework for fire management standards be developed and regional wildland 
fire training be supported, especially to meet the needs for capacity building in developing 
countries; 

 
This White Paper – a call of the Eurasian Fire in Nature Conservation Network (EFNCN) through the 
conclusions of the Freiburg Symposium on “Fire Management in Cultural and Natural Landscapes, 
Nature Conservation and Forestry in Temperate-Boreal Eurasia” – is in line with these 
recommendations and also the outcomes of the “Fire Paradox” project (Sande Silva et al., 2010). 
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