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Hot Topics and Burning Issues:  

Fire as a Driver of System Processes—Past, Present, and Future 

30 March – 5 April 2008 

Wageningen, The Netherlands 
 

A postgraduate course being organised jointly by the C.T. de Wit Graduate School for 

Production Ecology and Resource Conservation (PE&RC) at Wageningen University, the Global 

Fire Monitoring Center/Max Planck Institute for Chemistry, and the United Nations University 

 

“…fire is one of the great synthesizers on Earth and its story one of the most elemental 
narratives we have. Fire illuminates, fire informs, fire fuses.” (Stephen Pyne, 2006) 1 

 
Fire is undoubtedly one of humankind’s earliest tools, used for heating and cooking, hunting, driving off 

predators and competitors, clearing land, modifying landscapes, and moulding metal. It is still widely 

used by land and resource managers—shifting cultivators preparing their plots; pastoralists seeking to 

stimulate new grass growth for their livestock; commercial farmers reinvigorating moribund grasslands 

or combating bush encroachment; foresters conducting fuel-reduction or pre-emptive burns; hunters 

setting out to drive or attract their quarry; and many others besides.  

 

Fire is a recognised factor in the functioning of many ecosystems, periodically perturbing structure, 

altering the pathways and rates of biogeochemical, hydrological and production processes, and driving 

some population and community dynamics. To many, it is seen as a menace, threatening lives, property, 

and interests; to others, it is an integral part of nature, sustained by human activity and decisions. 

Although it is a widespread local phenomenon, it has both cumulative and systemic effects at larger 

scales. Recent advances in sampling and analysing atmospheric trace gases have shown how emissions 

from biomass burning are, directly and indirectly, altering the chemical and radiative properties of the 

atmosphere, effects that are second only to those arising from the burning of fossil fuels. 

Developments in technology, especially remote sensing, now allow us to track the dispersion of aerosols 

and secondary products such as ozone. Remote sensing is also giving us a more detailed picture of the 

global extent, seasonality and frequency of burning, and how these are changing earth-surface 

properties. Fires are being routinely detected and mapped globally from satellite data, the information 

being linked increasingly to the fire early-warning systems of land-management agencies around the 

world. We model fires, their properties, behaviour and effects, and can use these tools to plan and 

manage the application, exclusion, or containment of fires in both natural and modified ecosystems. 

Yet as recent events in Australia, the USA and elsewhere have shown, even in technologically advanced 

countries, major fires still occur despite best efforts to prevent or contain them. 

 

                                                 
1  Pyne, S.J. (2006) Triangulating Fire: A Proposal for Rethinking Fire Research. Keynote Talk, International 
Conference on Forest Fire Research, Figueira da Foz, Portugal, November 2006. [online at: 

http://www.public.asu.edu/~spyne/TRIANGLE.pdf; accessed 5 March 2007] 
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The growing appreciation of the occurrence, impacts and effects of fire has stemmed from, and in 

turn fuels, increased research on the many facets of fire as a environmental, physico-chemical, and 

social phenomenon. The number of publications has risen sharply in recent years, from an average of 

just 13 papers per year in the 1960s to over 300 papers per year for the period 2000-2005 (analysis 

covers journal articles with the words ‘fire’ or ‘wildfire’ among the keywords, documented in the E.V. 

Komarek Fire Ecology Database http://www.talltimbers.org/info/fedbintro.htm). Similarly, papers on 

fire published in journals printed by Blackwell, Elsevier and Springer have risen from an average of 2 

per year in the 1970s to about 75 per year since 2000. The number of papers published in the 

International Journal of Wildland Fire, a specialist journal on fire, which first appeared in 1991, has 

risen from an average of 24 per year during 1991-1995 to 41 per year for the period 2002-2006, with 

further expansion expected following the decision to increase the frequency of publishing from four 

to six issues per year from 2007 onwards.  

 

This growth in research is having a number of effects. First, there is increasing specialisation with 

distinct sub-disciplines emerging. Major nodes in fire research are currently centred on the influence 

of fire on ecosystem functioning (including biogeochemical cycling), community composition and 

structure, and population processes. The geography of fire (spatial and temporal patterns at different 

scales; frequency of occurrence; sources of ignition; modelling of fire regimes) and the modelling, 

mapping and monitoring of fuel loads, fuel-bed conditions and fire risk, also attract considerable 

attention, particularly following the advent of satellite remote sensing. Lesser nodes include 

vegetation dynamics (incorporating post-fire regeneration and plant succession); fire emissions and the 

global atmosphere; palaeo- and historical fire; fire management; fire and conservation; and fire 

behaviour. In contrast, in the 1960s, research focused primarily on the management of fire (30% of all 

publications in contrast to only 5% currently). The geography of fire, fire behaviour, and its influences 

on population processes and ecosystem functioning were important subsidiary nodes.  

 

Second, the fragmentation of fire science is leading to divergent perspectives among scientists and 

often conflicting advice being given to policy makers, planners and managers. This diversity is to be 

welcomed when it produces policies and practices appropriate to local circumstances but it hinders the 

development of a coherent view of fire as a worldwide phenomenon. Rising concerns globally about the 

impacts of biomass burning on the chemistry of the global atmosphere and the potential for this to be 

one of the drivers of climate change are beginning to influence policies on fire management, especially 

internationally. Moreover, the debate is being shaped not only by concerns about the emission of trace 

gases from biomass burning but also by a desire to maintain existing carbon stocks, including carbon 

sequestered in the vegetation. The quandary is that suppressing fire in fire-prone ecosystems leads to 

even greater risk of later, larger and more destructive fires. Potential conflicts arise between a desire 

to maintain fire as an integral part of population, community and ecosystem functioning, which includes 

intermittent large-scale fires in some ecosystems, and rising societal concerns and priorities on 

climate change, biodiversity conservation and land degradation. 

 

Third, with the growth in the number and diversity of publications, it is becoming increasingly difficult 

for most fire scientists to maintain a coherent view of their subject. Just to remain on top of their 

field, many scientists have to become more specialised. Perspectives are narrowed and the broader 

context in which fire occurs, along with the many kinds and scales of its impacts, get ignored. To the 

extent that there was ever a coherent view of fire it was centred on the controlled use or exclusion of 

fire and the management actions and understanding needed to achieve these ends. While the questions 

of whether, when, where and how to burn—or not—are still important, they are now largely peripheral 

to the main body of fire-related research (though not to the politics and practice of fire 

management). 
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Stephen Pyne1 has suggested three ways of thinking about fire. First, as a physico-chemical process 

determined by the characteristics of fuels, weather and topography. Such a view has long dominated 

the thinking of fire scientists and managers, dictating their research agendas and management 

approaches. A second viewpoint is to see fire as a biologically-determined feature, dependent on 

photosynthesis to create the substrates that fuel it and the free oxygen that sustains combustion, 

with people being the main source of ignition. Third, fire as principally a cultural phenomenon, with 

humans creating and controlling combustion, directly, through ignition, and indirectly, by manipulating 

fuels and using other measures to control its occurrence. Fire is integral to the cosmologies of 

societies on all continents, being viewed variously as one of four ancient elements of life, as a life-

giving force, the embodiment of ancestral spirits, or a tool of the gods. It is central to many human 

activities and, in the form of industrial combustion of fossil biomass, was at the heart of the industrial 

revolution and all that has followed2. The long tradition of human influences on fire regimes continues. 

Through changes in land use and land cover, including the deliberate and inadvertent spread of alien 

plants, people are altering the conditions for fire: fuel loads; their spatial distribution and contiguity; 

and fuel-bed characteristics. Changes in the chemistry of the atmosphere caused by emissions from 

the combustion of fossil and biomass fuels are in turn likely to change the climate and therefore the 

physical and biological settings in which fire occurs. It may eventually change the directions and kinds 

of research we do on fire. 

 

What then is the future for fire science? Where are the current frontiers, and what are the 

outstanding research issues and questions along each? Where will the cutting edges likely be in 10 or 

15 years time? What further experimental work is needed to develop a better mechanistic 

understanding of fire and its various ecological impacts? Given the increasing number and diversity of 

studies, spread across many different, more established, disciplines—agriculture, anthropology, 

botany, chemistry, ecology, forestry, geography (including GIS and remote sensing), history, hydrology, 

meteorology, zoology—is it possible to have a coherent view of fire? Is one necessary? What would it 

comprise and how could it be achieved? Given rising concerns about global climate change, and the 

often negative views of fire portrayed in the debate, what kinds of fire management do we need? Are 

these achievable? What would be the consequences? To what extent and in what ways, if at all, could 

fire contribute to carbon-neutral or even carbon-positive land management? With our ability to create 

and control combustion, what policies are needed to accentuate the positive features of fire and limit 

the negative ones? What might an integrated policy framework for fire management look like? How 

applicable and useful will current knowledge be in the debate? What are the major uncertainties, and 

how might these be resolved?    

 

The C.T. de Wit Graduate School for Production Ecology and Resource Conservation (PE&RC) at 

Wageningen University, is proposing to run a postgraduate course, Hot Topics and Burning Issues: Fire 
as a Driver of System Processes—Past, Present, and Future, to explore these and allied issues.  The 
one-week course will be held during the  period 30th March – 5th April 2008. The aim of the course is 

to expose the participants to current thinking and practice on fire-related issues, and to look ahead to 

possible developments in the field. It is being designed for PhD students, post-doctoral researchers 

and staff for whom fire is either a specific focus of research or a factor in their studies, not only to 

indicate ways ahead, but also to provide an opportunity for them to discuss and plan their research 

with inputs from fellow participants and guest lecturers.  

 

                                                 
2  Goudsblom, J. (1994) Fire and Civilization. Penguin Books, London. 
 Pyne, S.J. (2001) An exchange for all things? An inquiry into the scholarship of fire. Australian Geographical 
Studies 39: 1-16. 
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The programme has three broad themes:  

• Fire as a disturbance of ecosystem processes  

• Interactions among fire, herbivory, and decomposition  

• Learning to living with fire: effective policies and practices for fire management   

 

Within these themes a number of guest speakers have been invited to present keynote papers, to 

initiate discussion within these themes and more broadly. The speakers and topics are: 

• Professor Stephen Pyne (School of Life Sciences, Arizona State University, USA: 

stephen.pyne@asu.edu) Setting the scene: three narratives on fire 

• Professor Johan Goudsblom (Amsterdam School for Social Science Research, Universiteit van 

Amsterdam, The Netherlands: J.Goudsblom@uva.nl) Fire and civilization: the history and 

consequences of human use of fire 

• Professor Chris Justice (Department of Geography, University of Maryland, USA: 

justice@hermes.geog.umd.edu) Global extent of burning: the scale of a problem or a 

problem of scale? 

• Professor William Bond (Department of Botany, University of Cape Town, South Africa: 

William.Bond@uct.ac.za) Moulded by fire: species’ attributes, population processes, and 

community structure 

• Professor Mary Scholes (School of Animal, Plant and Environmental Sciences, University of the 

Witwatersrand, South Africa: Mary.Scholes@wits.ac.za) Fire and ecosystem processes: soil 

carbon and nitrogen dynamics, and soil carbon storage 

• Guido van der Werf (Faculty of Earth and Life Sciences, Vrije Universiteit Amsterdam: 

guido.van.der.werf@falw.vu.nl) Fire, atmospheric chemistry and global climate change 

• Professor José M. Moreno (Departamento de Ciencias Ambientales, Universidad de Castilla-La 

Mancha, Toledo, Spain: Josem.moreno@uclm.es) Mediterranean fire ecology and regional 

climate change 

• Professor Johann G. Goldammer (Fire Ecology Research Group, Department of Forest and 

Environmental Science, Freiburg University, Germany: johann.goldammer@fire.uni-freiburg.de) 

Integrated management of fire and fire-prone environments: options for global, regional, 

national and local responses 

 

In all cases, the presenters will aim to identify the outstanding questions and likely future directions, 

both in their own fields of expertise and for fire science overall. This should set the scene for the 

plenary and small-group discussions that will follow each presentation. Participants will have the 

opportunity to present and discuss their own work on fire and fire-related issues, and seek advice 

from the course presenters and others attending the course. A mid-course field trip is being planned 

to visit some burned Calluna vulgaris heathlands, either in the Netherlands or in western Germany, 
where fire is used to regenerate the heathlands, stimulate the growth of fire-dependent species (see 

http://www.fire.uni-freiburg.de/programmes/natcon/burning%20heathland_netherlands-new.pdf).  

 

Further information on the course is available on the PE&RC website (follow the links through Courses 

and Activities from the page http://www.dpw.wageningen-ur.nl/peenrc/index.php). 


