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1. Introduction
In accordance with the recommendations of the initial meeting of WG-4 (Geneva, 14 November 2001) and the work plan submitted to the Inter-Agency Task Force for Disaster Reduction (IATF) at its 4th meeting (15-16 November 2001) the 2nd meeting of WG-4 was convened in Geneva, 3-4 December 2001, at the World Meteorological Organization (WMO). In his opening remarks WG-4 chair J. Goldammer expressed the appreciation of WG-4 to WMO for providing the meeting facilities. The representative of the WMO in the IATF, Mr. Michael J. Coughlan, welcomed the Working Group members on behalf of the WMO Secretary General, Mr. Obasi. He underscored the interest of the WMO in supporting the dialogue and interactions between the IATF Working Groups.

Mr. Francesco Pisano welcomed the WG-4 members on behalf of the ISDR Secretariat. He introduced the overall scope of work of the IATF and the four Working Groups. He introduced the new focal point for WG-4 in the ISDR Secretariat, Ms. Etsuko Tsunozaki. Ms. Tsunozaki is in charge of socio-economic aspects and the RADIUS (earthquake damage prevention) project in the ISDR Secretariat. She will assist the WG-4 in all organizational and procedural matters. The WG-4 chair thanked Ms. Christel Rose, former focal point for WG-4, and Mr. Pisano for their supportive work to the group.

The meeting schedule and list of participants are provided in Annex IV.

2. Tour d'Horizon on Global Wildland Fire Issues: Statements of Agencies and Sectors represented in the Working Group

One of the priority objectives of the first joint meeting of the WG-4 Core Group and the Consultative Group was to identify priority issues to be covered by WG-4.

The WG-4 chair took the opportunity to introduce the meeting participants into the background and rationale of the inter-sectoral and interdisciplinary global fire forum as currently envisaged. He explained the two priority fields of activity to be addressed by WG-4 in accordance with the decision of the initial WG-4 meeting:

· Establishment of, and operational procedures for, a global network of regional- to national-level focal points for early warning of wildland fire, fire monitoring and impact assessment, aimed at enhancing existing global fire monitoring capabilities and facilitating the functioning of a global fire management working programme or network.

· Development of a proposal for internationally agreeable criteria and common procedures / guidelines for fire data collection and fire damage assessment with the overall aim of generating knowledge required by the various user communities at global, regional, national and local levels.

The meeting participants presented their views on selected topics in which problems, trends and required actions for national to global partners were highlighted. The following presentations were given and discussed:

FAO-FRA Global Forest Fire Assessment 1990-2000 and ECE/EU Fire Statistics (GFMC / J.G. Goldammer; ECE / J. Najera)

A state-of-the-art review on national to global fire data collection (wildland fire statistics, national to global analyses of wildland fires) was presented by the GFMC and the ECE. Since the FAO was not represented at the meeting the WG-4 chair and representative of the GFMC briefed the participants on the outcome of the Global Forest Fire Assessment 1990-2000. The global fire assessment was conducted in the frame of the FAO Forest Resources Assessment 2000 and was supported by the GFMC. A summary statement is provided in Annex I.

The representative of the Timber Section, UN-ECE Trade Division, Mr. Jorge Najera, provided an overview of procedures of statistical fire data collection within the ECE region and the European Union. A summary statement is provided in Annex I.

In conclusion it was stated that most of the databases on fires in forests and other vegetation are not meeting the demands of various user communities. In countries outside of the ECE region statistical databases are often incomplete or non-existent.

Global Monitoring of Fire by Remote Sensing (C.O. Justice)

The Global Observations of Landcover Dynamics (GOLD) project and its predecessor, the Global Observation of Forest Cover (GOFC) project, were introduced by the chair of the GOLD-Fire Group, Mr. Christopher O. Justice. GOLD is a project of the Global Terrestrial Observing System (GTOS) and provides an international coordination mechanism to:

· enhance the use of earth-observation information for policy and natural resource management;

· link data producers to data users (global change researchers and natural resource managers);

· identify gaps and overlaps in observational programs and recommend solutions;

· provide validated information products;

· promote common standards and methods for data generation and product validation; and

· stimulate advances in the management and distribution of large volume datasets.

Mr. Justice underscored that GOFC/GOLD can help to:

· establish the observing systems to document the occurrence, extent and impacts of fire in support of resource management and global change

· develop improved methods and procedures for documenting and reporting on fire

· articulate the requirements and make the case for operational provision of fire information in the framework of an international global observing system

· contribute to the provision of global fire monitoring for UN assessments (e.g. FRA 2010).

WG-4 can help to:

· increase awareness of fire issues and strengthen fire monitoring within the UN System 

· strengthen linkages to the national level fire information user community through its network of national level focal points for fire monitoring 

· improve national collation of fire information and standardization of national reporting

· help articulate the needs of policy makers with respect to fire information needs

A summary statement is provided in Annex I.

Fire Hazard Management in Africa (P.G.H. Frost)

Fire is a widespread seasonal phenomenon in Africa. South of the equator, approximately 1.68 million km2 are burned annually, almost 17% of the total area of 10.14 million km2. For Africa as a whole, an estimated 2,276-3,189 Tg (1 Teragram [Tg] = 1 million tons) dry matter are burned annually in Africa, approximately 37 % of the world total. About half of this comes from savannah burning, and the remainder from the burning of fuelwood, agricultural residues, and slash from land clearing.

The negative impacts of fire occur at a range of scales. Locally, uncontrolled fires pose a threat to life and property, and through the destruction or degradation of natural resources. At a regional scale, fires adversely affect regional air quality, thereby creating a range of environmental, health and economic problems. Globally, emissions from fire are contributing to changes in atmospheric chemistry, global warming and, potentially, climate change.
The major challenge is to create an enabling rather than a regulatory framework for effective fire management, though the exact nature of such a framework, and the appropriate balance of incentives and restrictions that will best encourage effective fire management, still needs to be worked out.

A summary statement is provided in Annex I.
Fire Situation in Eurasia (E.P. Davidenko, J.G. Goldammer)

Forest fire in the boreal zone of Eurasia is both a geographical and historical phenomenon, and its impact on the environment has local, regional and global dimensions. The diversity of forest types, growing conditions, landscape peculiarities, structure and productivity of forests, types of anthropogenic impacts, etc., define different types of fires, their distribution, intensity, ecological impact on terrestrial ecosystems and landscapes as a whole, and even alters the general estimates of the environmental role of wild forest fire.

The double-faceted role of forest fires - destructive and dynamic - is evident in the Eurasian boreal zone. In the southern and central parts of the zone, forest fires during prolonged dry periods in the high fire season represent one of the most dangerous environmental phenomena, causing significant economic losses with a strong negative ecological impact on forest ecosystems and biodiversity. On the contrary, fires occurring outside of the high-fire danger season and fires affecting unmanaged and unused forests of the northern and sparsely stocked taiga and forest tundra, particularly on permafrost sites, represent a natural mechanism that stabilizes forest stands or prevent the transformation of forests to shrubland or grassland.

It is quite obvious that forest fire management in Russia has a large potential - a potential for both opportunity and failure. More than seventy percent of the global boreal forest cover is in Asia, mainly in the Russian Federation, and this economically and ecologically important area represents the largest undeveloped forested area of the globe. The carbon stored in boreal ecosystems corresponds to ca. 37 percent of the total terrestrial global carbon pool (plant biomass and soil carbon). Thus, the magnitude of the boreal forest area suggests that it may play a critical role in the global climate system, e.g. as a potential sink or source of atmospheric carbon. At the same time, climate change models indicate potentially dramatic changes in the continental climate of the country. Prolonged vegetation growth and an increasing occurrence of extreme summer droughts, with consequent extreme wildfire danger, are elements of climate change scenarios.

A summary statement is provided in Annex I.
Regional Cooperation in Australasia: The Australasian Fire Authorities Council (G. Morgan)

The Australian Fire Authorities Council (AFAC) was established in 1993 to improve the collaboration and co-ordination of effort between those Australian agencies with a responsibility for the protection of life and property from fire and other emergencies. The membership of agencies from the greater region saw AFAC’s name change to the Australasian Fire Authorities Council in 1996. The current membership of AFAC stands at twenty-four full members and eleven associate members. All Australian fire and emergency agencies are full members of AFAC, as is the New Zealand Fire Service. Among the associate members are the Hong Kong Fire Service, Singapore Civil Defence Force and the Papua New Guinea Fire Service, while East Timor, Fiji, Samoa and Tonga are in the process of lodging applications under this membership category.

AFAC aims to promote and coordinate activities in fire prevention, management and research through five Strategy Groups.

A summary statement is provided in Annex I.
The WMO and transboundary transport of smoke and haze (L. Jalkanen)

Within the United Nations system the World Meteorological Organization (WMO) has the responsibility for providing authoritative scientific information and advice on the state and behaviour of the earth's atmosphere and climate using a number of its operational observation networks. WMO is active in the vegetation fires issue through several departments: the World Climate Programme (WCP) with El Niño forecasts, the World Weather Watch (WWW) through operational emergency response activities, and the Atmospheric Research and Environment Programme (AREP) through its Global Atmosphere Watch (GAW) programme. 

A summary statement is provided in Annex I.

Fire Emissions and Human Health: The Health Guidelines for Vegetation Fire Events (WHO / D. Schwela)

The World Health Organization, in collaboration with the United Nations Environmental Programme and the World Meteorological Organization, has issued comprehensive guidelines for Governments and responsible authorities on actions to be taken when their population is exposed to smoke from fires. The WHO-UNEP-WMO Health Guidelines for Vegetation Fire Events – Guideline Document gives information on vegetation fires at the global, regional and national levels. The Guidelines give insights into acute and chronic health effects of air pollution due to biomass burning, advice on effective public communications and mitigation measures, and guidance for assessing the health impacts of vegetation fires. They also provide measures on how to reduce the burden of mortality and preventable disability suffered particularly by the poor, and on the development and implementation of an early air pollution warning system.

A summary statement is provided in Annex I.
Fire Emissions (J.G Goldammer for M.O. Andreae)

An overview on the state-of-the-art knowledge of the role of vegetation fire emissions on the atmosphere was provided by J.G. Goldammer, based on materials of M.O. Andreae, Max Planck Institute for Chemistry. The contribution reviewed fire types and distributions, emissions, concentrations, impacts on atmospheric chemistry and climate, feedbacks, and human/fire interactions. It was concluded that considerable progress at determining emission factors from biomass fires have been made. However, global and regional emission estimates are still problematic, mostly because of uncertainties regarding fuel consumption.
A summary statement is provided in Annex I.
Forest Fires, Climate Change and Carbon Storage in Boreal Forests (B.J. Stocks)
Recent Intergovernmental Panel on Climate Change (IPCC) reports have emphasized the fact that climate change is a current reality, and that significant impacts can be expected, particularly at northern latitudes, for many decades ahead. Model projections of future climate, at both broad and regional scales, are consistent in this regard. An increase in boreal forest fire numbers and severity, as a result of a warming climate with increased convective activity, is expected to be an early and significant consequence of climate change. Increased lightning and lightning fire occurrence is expected under a warming climate. Fire seasons are expected to be longer, with an increase in the severity and extent of the extreme fire danger conditions that drive major forest fire events.

The implications of climate-change driven fire scenarios on carbon storage and aggravating feedback loops to the climate system are provided in a summary statement in Annex I.
Challenges for Policy Makers (S.J. Pyne)

The challenge to policy is to rightly conceptualise fire - to site it properly within its setting. For this task, Stephen J. Pyne suggested four considerations (narratives), (1) a natural narrative (fire as a natural and cultural interaction); (2) an industrial narrative (consequences of industrialization / industrial combustion on fire regimes and society); (3) an imperial narrative (relationship between fire and global changes as determined by colonisation, decolonisation and post-modern trends); and (4) a national narrative (the nation-state as the primary medium for managing fire). There are, accordingly, places with too much fire, places with too little, places with too much of wrong fire at the wrong times and too little of the right fire at the right times, places with mixed-up fire regimes, a planet with perhaps too much combustion and too little fire. In the end, fire may be less a tool, or an ecological process, or a problem, than it is a relationship, always present, often troubled.

The full statement is provided in Annex I.
3. Discussion of a Global Network of Regional Wildland Fire Networks
In accordance with the terms of reference of WG-4 one of the priority activities to be addressed by the Working Group includes the facilitation of the establishment of, and operational procedures for, a global network of regional- to national-level focal points for early warning of wildland fire, fire monitoring and impact assessment, aimed at enhancing existing global fire monitoring capabilities and facilitating the functioning of a global fire management working programme or network.
In the discussion it was suggested that a “Global Network of Regional Wildland Fire Networks” (tentative designation) would build on existing formal or informal network structures and initiatives. It was agreed that initial emphasis should be given to the regions in which an enabling environment and an interface could be created at which the different communities – the producers and the users of fire information/data – would efficiently work together.

A regional network will consist of several subnets that are in place or will be initiated during the process of formation, e.g. fire science, fire monitoring, early warning, management and policy makers. The regional networks should create a functioning interface for the different subnets by organizing Regional Round Tables and maintaining an electronic communication network. The GFMC offered to link the regional networks through the GFMC website,

The timeframe for setting up the network will be January 2002 - July 2003. The 3rd Global Wildland Fire Conference (Sydney, October 2003) will be used as a platform to convene a summit of all regional networks (see para. 6).
After a survey of current and planned regional activities and meetings the WG-4 chair / GFMC was entrusted to prepare a work plan for 2002. This draft work plan is provided in Annex II.

4. Discussion of Global Fire Data Collection
Although the global fire science community has made considerable progress in investigating global impacts of fire, using available and developing new technologies, no international mechanisms exist for systematically collecting, evaluating and sharing global fire information. However, quantifiable information on the spatial and temporal distribution of global vegetation fires is urgently needed relative to both global change and fire / fire disaster management issues. Considering the recent various initiatives of the UN system in favour of global environmental protection and sustainable development, the ECE/FAO/ILO Seminar on Forest, Fire and Global Change in 1996 strongly urged the formation of a dedicated United Nations unit specifically designed to use the most modern means available to develop a global fire inventory, producing a first-order product in the very near future, and subsequently improving this product over the next decade. This fire inventory data would provide the basic inputs into the development of a Global Vegetation Fire Information System.

The recommendations of the seminar included proposals for an outline of national to global fire data collection. Since the findings of the international group of wildland fire specialists have been followed up only partially it is proposed to re-evaluate the recommendations (Annex III).

This proposal takes into account the recommendations of the Inter-Agency Task Force for Disaster Reduction that the Working Group on Wildland Fire will pay attention to earlier and existing initiatives.

In the discussion it was pointed out that current fire reporting formats, e.g. those under the schemes of the ECE, the EU or the FAO Forest Resources Assessment (FRA), will not address the issues that we are now facing and will be facing in the next 20 years - in terms of economic losses, public health, ecological values, and climate change. The increasing importance of multiple stresses exerted on forests due to demographic developments, land use and land-use change, climate, and economics require a long-term agenda for producing global fire statistics. Sequential steps need to be defined that would include laying out a vision of where we should be in 10-20 years. A clear articulation is needed on how these statistics are to be used. This is more important for the group than developing a new global inventory - which should then be one incremental step towards the vision.

There is a need to address the issue of incentives and guidelines for developing national statistics. The proposed regional networks could be instrumental in developing input to these global statistics. Countries must be involved in the context of building their own national capacity. Regional network evaluation of the global burned area products from remote sensing could be used to move towards regional harmonization of methods and data quality.

It was concluded that the FRA Global Forest Fire Assessment 1990-2000, the ECE and EU databases and the draft concept of the Global Vegetation Fire Inventory (GVFI) will provide valuable inputs for a new, user-oriented format of global fire data collection. The Working Group should have a closer look to this issue (e.g. through a consultancy).

5. Statement for the World Summit on Sustainable Development (WSSD)

As suggested in the early stage of the Working Group formation a discussion of whether the World Summit for Sustainable Development (WSSD) (Johannesburg 2002) would provide an opportunity to increase the visibility of wildland fire problems and encourage the most important conventions and programmes to evaluate their responsibilities related to wildland fire issues. The WG-4 chair emphasized that the most important conventions (UN Convention on Biological Diversity [CBD], Convention to Combat Desertification [UNCCD], United Nations Framework Convention on Climate Change [UNFCCC]) and the UN Forum of Forests (UNFF) explicitly mention fire as an important problem to be addressed.

WG-4 felt encouraged by the ISDR-IATF Strategy for Action of the World Summit for Sustainable Development (WSSD) (ISDR-IATF Doc.#TF4/2) and the initiative of the German Committee for Disaster Reduction within the ISDR to become involved in preparing a statement to be submitted to PREPCOM-3 (March 2002).

Fire and Sustainable Development

One of the driving reasons for the formation of WG-4 is the fact that sustainable development in rural societies in many countries with different natural vegetation types and land-use systems is often jeopardized by wildfires that devastate valuable vegetation resources (forests, farmlands, pastures, plantations, etc.), in both the short-term (economic losses and humanitarian problems due to destruction of crops and other values at risk) and the long-term (degradation of stability and productivity of ecosystems and land-use systems).

These fires often occur as consequence of extreme weather situations, e.g. interannual climate variability such as droughts caused by El Nino, coupled with application of fire in land-use systems that escape control. The underlying causes of damaging wildfires are deeply rooted in the problems of rural societies that are undergoing rapid demographic changes, experiencing the loss of traditional knowledge and skills due to the trend of globalisation, and confrontation with external pressure on limited vegetation resources.

Secondary effects of destructive wildfires include the loss of vegetation that protects the soil. As a consequence the fire-affected sites are often degraded due to wind and water erosion. Increased water runoff also leads to disastrous floods and landslides, affecting drinking water availability and quality, or leading to siltation of reservoirs.

Community Involvement in Fire Management
Wildland fire risk, hazard and danger are determined by humans (ignition sources), ecosystem properties (presence of fuels that determine fire intensity and severity) and weather (desiccation of the vegetation). Fire prevention at the community level traditionally involves instruments such as awareness raising, public information and incentive (participatory) elements (e.g. participation in advantages gained by successful prevention of destructive fires).

Integrated fire management measures include manipulation of the fuel complex, thus enabling people to proactively work in fire prevention.

On the other side, weather as the natural driver of fire danger is the only element that cannot be manipulated. However, it can be predicted. Early warning systems of fire danger have been developed for many climate and vegetation types. They are mainly designed or operational at national or regional levels and are of low resolution. Some pilot products have been designed for application at the community level. Widespread application or technology transfer, however, is still in its infancy stages.

Challenges

The greatest challenges ahead are transfer of knowledge and adapted technologies to the grassroot levels of those population groups that are dependent on using the ecologically beneficial effects of fire in their land-use systems, while at the same time becoming increasingly vulnerable to the destructive effects of uncontrolled wildfires. These population groups cannot take advantage of sophisticated fire warning and information systems or the theories and practical approaches of Integrated Fire Management that are available, but outside their reach.

It is suggested that an action programme is needed which facilitates the transfer of knowledge in fire management to the most vulnerable population groups, land-use systems and ecosystems.

Due to its nature and impacts the fire problem in many countries cannot be addressed by single administrative bodies. Local to national Round Tables in Fire Management must be used as an instrument to build consensus on national to local approaches in Integrated Fire Management.

An action programme would include the development and / or transfer of:

· Integrated Fire Management (Community-Based Fire Management) Systems

· Locally applicable fire management information systems including early warning components

· Fire management training for local application.

This proposal has not yet been agreed upon with the members of WG-4. However, it is envisaged to use the next WG-4 meeting (Freiburg, Germany, 8-10 March 2002) in conjunction with the meeting of the German Committee and WG2 (Early Warning) to prepare a proposal for WSSD PREPCOM-3.

6. The 3rd Global Conference on Wildland Fire

The 3rd International Conference on Wildland Fire will be held in Sydney, Australia, October 2003, and will be organized in continuation of the First International Conference on Wildland Fire, held in Boston (U.S.A.) in 1989, and the Second Conference held in Vancouver (Canada) in 1997. The 3rd Conference will be sponsored by the United States Department of Agriculture, Forest Service, the Australasian Fire Authorities Council, and the U.S. National Fire Protection Association International.

The WG-4 representative of SOPAC, Mr. Gary Morgan, will serve as Chairman of the 3rd Conference. In preparation of the WG-4 meeting WG-4 Chair and Mr. Morgan discussed utilizing the 3rd International Conference on Wildland Fire as a joint platform. As a result the representative of the U.S.A., Mr. Denny Truesdale, Fire Management Study Group, North American Forestry Commission, was invited as an ad hoc participant at the WG-4 Geneva meeting.

The conference organizers introduced the objectives of the conference and summit. It is aimed at analysing all global aspects of wildland/urban interface fires and examining cooperative solutions in the fields of administration of fire management, research and community involvement.

The organizers and sponsors of the conference and summit offered close collaboration with WG-4 in preparing the conference and summit. It was agreed to utilize best the WG-4 initiative to support the establishment of Regional Wildland Fire Networks and to use these networks to convene regional meetings before the 2003 conference and summit. This would enable the regions to present their views and programmes at the summit. The concept of the Global Network of Regional Wildland Fire Network is outlined in Annex II.

It was decided to further follow up these collaborative efforts at the 3rd WG-4 meeting in March 2002 (cf. para 7).

7. Other Business
7.1 Mission statement

During the discussion it was suggested to prepare a mission statement for the Working Group on Wildland Fire. Inputs for a mission statement are requested by the WG-4 Chair (see below: Actions Required).

7.2 WG-4 Brochure

The meeting participants agreed to an earlier proposal by the WG-4 Chair to prepare a comprehensive brochure of the Working Group. The brochure would cover the state of knowledge on the role of wildland fires in the global system and the trends that are influenced by global changes. From this it should be concluded how at inter-agency and international levels those fire-related problems should be addressed short- to long-term.

A number of Working Group members have been asked to provide a summary on the following topics:

· Global fire assessment (GFMC / FAO)

· Collection of forest fire statistics in the countries of the United Nations Economic Commission for Europe (Jorge Najera)
· Global and regional vegetation fire monitoring from space: Planning a coordinated international effort (Christopher O. Justice)

· Fire hazard management in Africa (Peter Frost)

· Community-based fire management (Johann G. Goldammer)

· Fire emissions and human health (Dieter Schwela)
· The WMO and transboundary transport of smoke and haze (Liisa Jalkanen)
· Global vegetation fire emissions assessment (Meinrat O. Andreae) 

· Forest fires, climate change and carbon storage in boreal forests (Brian J. Stocks)

· FAO’s international activities (FAO)

· Other international activities (GFMC)

· Global demographic and environmental trends: Challenges for policy makers (Stephen J.Pyne)

The summary reports should not exceed 10 pages (preferably 5-8 pages) and should be written in a style that is readable for policy makers. A limited number of references should be given. Authors / compilers should add figures that are instructive and would assist to visualize the messages to be transported in the papers. The figures should be of high quality. Text should be supplied in Word format in a simple layout.

Working Group members entrusted with writing / compiling a report are kindly requested to submit the report latest by 15 February 2002.

The report of S. Pyne has been received.

The FAO will be contacted by the WG-4 Chair concerning the inputs for the two topics mentioned in the list.

7.3 Interaction with other Working Groups of the ISDR-IATF

Since the beginning of the formation of the Working Group close contacts were maintained with Working Group 1 to 3. After the participation of Working Group on Early Warning (WG-2) at the initial WG-4 meeting it is now envisaged that WG-2 will participate again at the 3rd WG-4 meeting in March, in conjunction with the joint initiative of the German Committee for Disaster Reduction and WG-2/WG-4 (see para. 5).

7.4 Finances

The German Foreign Office provides funding for the WG-4 meeting in December 2001 and a number of studies that will be prepared for the WG-4 brochure. Due to administrative reasons the funds will be made available in January 2002.

The ISDR Secretariat has received funds from the German Government for financing the work of the four working groups for calendar year 2002. The GFMC will receive some funds directly from the German Foreign Office to continue WG-4 activities in February / March 2002.

The Chair of WG-4 has submitted a proposal for funding the establishment of the Global Network of Regional Wildland Fire Management Networks in 2002.

7.5 WG-4 Website

The ISDR Website (http://www.unisdr.org/) includes web pages for the Interagency Task Force on Disaster Reduction and its four Working Groups. Direct access to the WG-4 web page is:

<http://www.unisdr.org/unisdr/WGroup4.htm>

7.6 Next WG-4 Meeting Date and Actions Required

The next meeting of WG-4 is scheduled for 8 to 10 March 2002 at the Global Fire Monitoring Center in Freiburg, Germany. Funding for the meeting will be available. The meeting will be held in conjunction with a meeting of some members of the Working Group on Early Warning (WG-2) at an meeting on “Early Warning and Sustainable Development” organized by the German Committee for Disaster Reduction, Bonn, 11-12 March 2002.

At the next meeting it is intended to:

· draft a WG-4 mission statement based on inputs from members

· draft a statement for the WSSD

· continue working on statistics standards (TORs for consultancy?)

· continue working on contents and format of the WG-4 brochure

· continue preparation of WG-4 inputs to the 3rd Global Wildland Fire Conference

· prepare 5th Inter-Agency Task Force Meeting (April 2002)

Actions required by WG-4 members:

· All WG-4 members please provide a proposal for a WG-4 mission statement. Length of statement: max. half a page. Deadline: 15 February 2002.

· Authors / compilers of background / summary papers: please submit by 15 February 2002.

· Provide additional suggestions for topics to be addressed by the 3rd WG-4 meeting and after

Annex I

A Tour d'Horizon on Global Wildland Fire Issues: Summary Statements of Agencies and Sectors represented in the Working Group
Preamble
Fire has the capacity to make or break sustainable environments. Today some places suffer from too much fire, some from too little or the wrong kind, but everywhere fire disasters appear to be increasing in both intensity and damages, with serious threats to public health, economic wellbeing, and ecological values.

(by Stephen J. Pyne)

1. Global Fire Data Collection and FAO-FRA Global Forest Fire Assessment 1990-2000 (FAO / GFMC)

Executive Summary of the Global Forest Fire Assessment

The Expert Consultation on Global Forest Resources Assessment 2000 held in Kotka, Finland, during June of 1996 recommended that FAO provide annual statistics/estimates for the Forest Resources Assessment 2000 for each country on the number of forest fires and the area burned over the period 1990-2000.

The Forest Resources Assessment process 2000 provided an opportunity for FAO to define the global effects of fires on forests as a part of the forest assessment that is undertaken every ten years. This global assessment of forest fires summarizes the results of questionnaires and contacts with countries to obtain wildfire data and narrative information regarding the fire situation. The report is organized according to FAO's six geographical regions: Africa, Asia, Europe, Oceania, North and Central America and South America. In-depth fire situation profiles are presented for 48 countries, with shorter reports highlighting fire conditions in several additional countries.

Through the FRA 2000 process, FAO was able to close out the 20th Century by instituting a system for collecting meaningful fire data for developing countries. Although the submission of wildfire data on fire numbers, area burned and causes fell short of expectations, the importance of regularly recording and evaluating such information has been established with Member countries.

This assessment of the global forest fire situation revealed strengths and weaknesses associated with sustaining the health and productivity of the world's forests when threatened by drought, wildfires and an increasing demand for natural resources:

· Wildfires during drought years continue to cause serious impacts to natural resources, public health, transportation, navigation and air quality over large areas. Tropical rain forests and cloud forests that typically do not burn on a large scale were devastated by wildfires during the 1990s.

· Many countries, and regions, have a well-developed system for documenting, reporting and evaluating wildfire statistics in a systematic manner. However, many fire statistics do not provide sufficient information on the damaging and beneficial effects of wildland fires.

· Satellite systems have been used effectively to map active fires and burned areas, especially in remote areas where other damage assessment capabilities are not available.

· Some countries still do not have a system in place to annually report number of fires and area burned in a well-maintained database, often because other issues like food security and poverty are more pressing.

· Even those countries supporting highly financed fire management organizations are not exempt from the ravages of wildfires in drought years. When wildland fuels have accumulated to high levels, no amount of firefighting resources can make much of a difference until the weather moderates (as observed in the United States in the 2000 fire season).

· Uncontrolled use of fire for forest conversion, agricultural and pastoral purposes continues to cause a serious loss of forest resources, especially in tropical areas.

· Some countries are beginning to realize that inter-sectoral coordination of land use policies and practices is an essential element in reducing wildfire losses.

· Examples exist where sustainable land use practices and the participation of local communities in integrated forest fire management systems are being employed to reduce resource losses from wildfires.

· In some countries, volunteer rural fire brigades are successful in responding quickly and efficiently to wildfires within their home range ; and residents are taking more responsibility to ensure that homes will survive wildfires.

· Although prescribed burning is being used in many countries to reduce wildfire hazards and achieve resource benefits, other countries have prohibitions against the use of prescribed fire.

· Fire ecology principles and fire regime classification systems are being used effectively as an integral part of resource management and fire management planning.

· Fire research scientists have been conducting cooperative research projects on a global scale to improve understanding of fire behaviour, fire effects, fire emissions, climate change and public health.

· Numerous examples were present in the 1990s of unprecedented levels of inter-sectoral and international cooperation in helping to lessen the impact of wildfires on people, property and natural resources.

· Institutions like the Global Fire Monitoring Center have been instrumental in bringing the world's fire situation to the attention of a global audience via the Internet.

In reviewing the global fire situation, it is apparent that a continued emphasis on the emergency response side of the wildfire problem will only result in future large and damaging fires. The way out of the emergency response dilemma is to couple emergency preparedness and response programmes with more sustainable land use policies and practices. Only when sustainable land use practices and emergency preparedness measures complement each other do long-term natural resource benefits accrue for society.

The GFMC Database

Much of the materials for the FAO-FRA Global Fire Assessment were taken from the Global Fire Monitoring Center (GFMC) database or recruited through the GFMC global fire network. Beginning in the late 1980s the GFMC started to systematically collect worldwide fire information (statistical data, narratives) and published these materials in FAO-ECE International Forest Fire News (IFFN) and on the GFMC website. Together with the ECE fire database (see Annex I, para. 2) the GFMC fire statistical information represents a unique source.

However, format and completeness of wildland fire statistics collected are not consistent. Statistical datasets providing number of fires and area burned do not meet the demand for information required to assess the environmental and economic consequences of wildland fires. For instance, currently used formats for fire statistics collection do not include parameters that would allow to conclude on economic damages or impacts of emissions on the atmosphere or human health.

Considering the complexity of pathways of regeneration of vegetation after fire, including the cumulative impacts of anthropogenic and environmental stresses, it is not possible at moment to conclude from existing statistical data whether long-term changes can be expected in terms of site degradation of reduction of carrying capacity of fire-affected sites.

A new system for fire data collection that would meet the requirements of different users is urgently needed.

2. Collection of Forest fire statistics in the countries of the United Nations Economic Commission for Europe

Jorge Najera, UNECE

1.
Since 1980, the Joint FAO/ECE Working Party on Forest Economics and Statistics, a subsidiary body of the Timber Committee and the European Forestry Commission, has been collecting information, at the national level in the countries of the United Nations Economic Commission for Europe, on the number of fires, the area burnt, and as well as information on causes. FAO/ECE now has a data base with national information for practically all member countries The results are published annually under the title Forest Fire Statistics in the Timber Bulletin and are also available at the Timber Committee website:

<http://unece.org/trade/timber>.

2.
 Resolution S3 of the Ministerial Conference at Strasbourg committed the signatories (including the EU) to creating a decentralised data base on forest fires. Since then a data base, with fire-by-fire information, has been built up, in those countries/regions of the European Union with a particularly severe forest fire problem. In this system, for each fire, information is collected on first alert and extinction times, location, area, cause etc. according to a "common core" of parameters ("socle minimum”). 19 countries of the 27 signatories of Resolution S3 expressed their willingness to adhere to a data base network based on the common core system adopted by EU members, considering it a good, feasible starting point of collecting data on a common base at the pan-European level.

3.
FAO Silva Mediterranea, like the Working Party a subsidiary body of the European Forestry Commission (EFC), covers a region where forest fires are one the most serious dangers to sustainable forest management, and has also stated its interest in moving towards a fire-by-fire information system, based on the EU system.

4.
At the global level, FAO has collected data on forest fires, using the FAO/ECE conceptual framework and definitions, as part of its monitoring of the state of the world's forests within the context of the Global Forest Resource Assessment.

5.
International Forest Fire News (IFFN), prepared by Mr. J.G. Goldammer, leader of the FAO/ECE/ILO team of specialists on forest fires, contains both technical and statistical information on forest fires world wide. Mr. Goldammer is also developing a Global Vegetation Fire Inventory (GVFI), collecting information by a network of correspondents. GVFI is an activity of the International Global Atmospheric Chemistry (IGAC) project, a core project of the International Geosphere-Biosphere Programme (IGBP).

6.
There is a strong need for a comprehensive international set of comparable data on forest fires and other wildland fires, as a tool for policy makers, and for operational planning (for both prevention and suppression), as an essential part of improving understanding of climate change and the factors influencing it, and as a part of an effort to monitor the state of the world's forests.

7.
In recent years the scientific community has shown renewed interest in forest (vegetation) fires, notably because of their significant role in climate change, and new methods of collecting information are being developed, using remote sensing techniques. Furthermore, the research community needs geo-referenced data (although not necessarily at a very fine degree of resolution).

8.
The approach pioneered in the EU is very valuable and should be extended within the framework of Resolution S3 to other countries, chiefly in Europe and around the Mediterranean, but also in other regions where institutions and resources made it possible to collect fire-by-fire data. Countries starting to collect this information should use the "common core" ("socle minimum") already developed in the EU as a starting point, in order to promote comparability between data for different regions. The Commission of the European Communities has offered to provide technical support to this work and to process data for new countries (including non-EU countries and non-signatories of Resolution S3) in its existing structure. The FAO Silva Mediterranea forest fire network would also contribute to establishing contacts, encouraging the setting up of such systems and ensuring international comparability.

9.
However, it would be many years before all countries, even in Europe, were able to supply the type of detailed information required by the fire-by-fire approach. In order to avoid a short term reduction in the coverage of forest fire information, it was essential to maintain the existing FAO/ECE system of data collection at the national level, until a more comprehensive and detailed system, with at least as wide a geographic coverage, was operational. Indeed the terms and definition, based on the Global Forest Resource Assessment, and the questionnaire itself, could be used as the basis for data collection in other regions.

10.
FAO/ECE continues to collect and publish annually forest fire statistics, as almost all countries in the ECE region are able to provide reasonably good information on number of fires, area burnt and causes of fires. Collection of information on value of losses and costs of suppression and prevention was discontinued in 1995 as few countries provided this type of information. Furthermore, the latter was not really comparable between countries, in the absence of a commonly agreed international method of evaluation. The European Commission collects and transmits this information to FAO/ECE for the 15 member countries, thus also contributing to a harmonisation of fire statistics in Europe.

11.
At the global level IFFN has a leading role in making available fire reports. All those involved should continue to share the information acquired, in order to build up over time a more accurate picture of the situation. In the context of the FAO Global Forest Resource Assessment the Global Fire Monitoring Centre has made an important contribution to this effort.

3. Global Observation Land Dynamics (GOLD-Fire): An international coordination mechanism for global observation and monitoring of fires

Christopher O. Justice, University of Maryland, U.S.A.

Fire Management is becoming increasingly important with respect to global issues for resource management and global change. With this increasing importance comes the need for a concerted effort to put in place the international global observation and monitoring systems needed to give early warning and identify disastrous fire events, inform policy making and to support sustainable resource management and global change research. The observation systems will need to include both ground based and space based monitoring components. Advances in information technology now make it easier to collect and share data necessary for emergency response and environmental management. Current satellite assets are under-utilized for operational monitoring and fire monitoring falls largely in the research domain. Increasing attention needs to be given to data availability, data continuity, data access and how the data are being used to provide useful information.

There is no standard in-situ measurement/reporting system and national reporting is extremely variable and inadequate to provide a regional or global assessment. It is also often hard to relate the satellite and in-situ data reporting. Reliable information is needed to inform policy and decision making. Management policies ought to be developed based in part on a scientific understanding of their likely impacts. Fora are needed for exchange of information on monitoring methods, use of appropriate technology, policy and management options and solutions and we need a continued and informed evaluation of existing monitoring systems, a clear articulation of monitoring requirements and operational prototyping of improved methods.

The Global Observation of Land Dynamics (GOLD) project is part of the Global Terrestrial Observing System (GTOS) is designed to provide such a forum. GOLD was formerly known as the Global Observation of Forest Cover (GOFC) project but has been expanded to include non-forested area. The GTOS, which is sponsored by the International Global Observing System Partners, has its Secretariat at the UN/FAO in Rome. The GOLD Program is an international coordination mechanism to enhance the use of earth-observation information for policy and natural resource management. It is intended to link data producers to data users, to identify gaps and overlaps in observational programs and recommend solutions. The program will provide validated information products, promote common standards and methods for data generation and product validation and stimulate advances in the management and distribution of large volume datasets. Overall it is intended to advance our ability to obtain and use environmental information on fires and secure the long-term observation and monitoring systems.

The Design Phase for GOLD is now complete and it is moving into implementation. GOLD has three implementation teams: fire, land cover and biophysical characterization. The principal role of GOLD is to act as a coordinating mechanism for national and regional activities. To achieve its goals GOLD has developed a number of regional networks of fire data providers, data brokers and data users. These networks of resource managers and scientists provide the key to sustained capability for improving the observing systems and ensuring that the data are being used effectively. GOLD regional networks are being implemented through a series of regional workshops. These regional network workshops are used to engage the user community to address regional concerns and issues, provide a strong voice for regional needs and foster lateral transfer of technology and methods within and between regions. Networks are currently being developed in Central and Southern Africa, Southeast Asia, Russia and the Far East and South America. 

The GOLD-Fire program has a number of stated goals: 

· To increase user awareness by providing an improved understanding of the utility of satellite fire products for resource management and policy within the United Nations and at regional national and local levels.

· To encourage the development and testing of standard methods for fire danger rating suited to different ecosystems and to enhance current fire early warning systems.

· To establish an operational network of fire validation sites and protocols, providing accuracy assessment for operational products and a testbed for new or enhanced products, leading to standard products of known accuracy.

· To enhance fire product use and access for example by developing operational multi-source fire and GIS data and making these available over the Internet.

· To develop an operational global geostationary fire network providing observations of active fires in near real time.

· To establish operational polar orbiters with fire monitoring capability. Providing a) operational moderate resolution long-term global fire products to meet user requirements and distributed ground stations providing enhanced regional products These products should include fire danger, fuel moisture content, active fire, burned area and fire emissions. b) operational high resolution data acquisition allowing fire monitoring and post-fire assessments.
· To create emissions product suites, developed and implemented providing annual and near real-time emissions estimates with available input data.

It is particularly, important to improve the quality, scope, and utility of GOFC-Fire inputs to the various user communities through:

· gaining a better understanding of the range of users of fire data, their needs for information, how they might use such information if it was available, and with what other data sets such information might be linked;

· increasing the awareness of users with respect to the potential utility of satellite products for global change research, fire policy, planning and management; and

· based on ongoing interaction with representatives of the various user communities developing enhanced products.

It is highly desirable that GOLD work closely with the Interagency Task Force for Disaster Reduction – Working Group on Wildland Fire (WG 4). GOLD-Fire can help establish the observing systems to document the occurrence, extent and impacts of fire in support of resource management and global change. It can help develop improved methods and procedures for documenting and reporting on fire and articulate the requirements and make the case for operational provision of fire information in the framework of an international global observing system. It can contribute to the provision of global fire monitoring for UN assessments e.g. FRA 2010. The IATFDR WG4 can help increase awareness of fire issues and strengthen fire monitoring within the UN System. It can strengthen linkages between data providers and the national level fire information user community, through regional networks of national level focal points for fire monitoring. It can improve national collation of fire information and standardization of national reporting and help articulate the needs of policy makers with respect to fire information needs. This close working relationship between the observing systems and the fire user community is important for overcoming some of the obstacles to obtaining reliable information for improving policy and decision-making.

4. Fire Hazard Management in Africa

Peter G.H. Frost, University of Zimbabwe
Fire is a widespread seasonal phenomenon in Africa. South of the equator, approximately 1.68 million km2 are burned annually, almost 17% of the total area of 10.14 million km2. For Africa as a whole, an estimated 2,276-3,189 Tg (1 Teragram [Tg] = 1 million tons) dry matter are burned annually in Africa, approximately 37 % of the world total. About half of this comes from savannah burning, and the remainder from the burning of fuelwood, agricultural residues, and slash from land clearing. Fires are started both by lightning and by people, for various reasons, some quite legitimate. It is widely used by subsistence agriculturists in support of their livelihood activities, including removing unwanted biomass from land being cleared for agriculture or, afterwards, for getting rid of unneeded agricultural residues. Pastoralists use fire to stimulate the growth of protein-rich forage grasses for their livestock, or to control parasites. Fires fuelled by wood, charcoal or agricultural residues are the main source of domestic energy for cooking and heating.
At the same time, most ecosystems outside the tropical rainforests and the deserts burn naturally at some time or another. Locally, fire is natural disturbance of vegetation structure and composition, and in the pulsed recycling of nutrients. At a regional scale, the aerosols dispersed from widespread fires transport and deposition nutrients in nutrient-poor ecosystems. Globally, fire is a natural phenomenon in the functioning of many biomes and ecosystems, especially African savannas. Nevertheless, substantial uncontrolled and unwarranted burning does occur on the continent, and effective measures to limit this are needed, not only to protect life, property, and fire-sensitive natural resources, but also to reduce the current burden of emissions on the atmosphere and its potentially adverse effects on the global climate and on human health. A key challenge in this regard is to distinguish between those unwarranted incidents to fire that need to be reduced and the many legitimate and often traditional uses of fire by people in support of their livelihood activities.
Fire as a Hazard

The negative impacts of fire occur at a range of scales. Locally, uncontrolled fires pose a threat to life and property, and through the destruction or degradation of natural resources. At a regional scale, fires adversely affect regional air quality, thereby creating a range of environmental, health and economic problems. Globally, emissions from fire are contributing to changes in atmospheric chemistry, global warming and, potentially, climate change. Estimates of total economic damage of fires in Africa are not available, though some local assessments have been made. For example, in 1995 in Malawi, 155 major fires damaged 13,500 ha of plantation (about 10.4% of the total plantation area) at a cost of Malawi Kwacha 104 million (USD 6.8 million). Between 1996 and the end of 1997, more than 25,000 ha of plantations were burned. In all, almost 30% of plantations burned between 1995 and 1997.

Some of the policy issues surrounding the occurrence of fire in various southern Africa countries is given in the following table:

Country
Policy Issues

Angola
Damage to, or destruction of, vegetation (but not considered a priority)

Botswana
Damage to woodlands

Malawi
Deforestation; damage to plantations; loss of wildlife; air pollution

Namibia
Deforestation

South Africa
Uncontrolled burning, especially in savannah, forest and mountainous areas; air quality (pollution)

Tanzania
Deforestation; damage to plantations; threat to ecosystem functioning and biodiversity; reducing regeneration

Zambia
Deforestation; loss of grazing; damage to natural resources

Zimbabwe
Wild fires seen as threats to human life and property

Controls

Most southern African countries have regulations governing the use, management and combating of fire, though these are seldom enforced because of the difficulty of apprehending and prosecuting those responsible. Some forestry and wildlife management agencies in the region have the basic infrastructure of personnel and equipment to detect, prevent and suppress fires, but this is breaking down and rapidly becoming obsolete. In general, individuals and companies owning land are generally better equipped and organised to control fires because they have a direct and immediate vested interest in the outcome. Traditional controls on burning in customary lands are often now no longer effective, though efforts are being made to re-institute these in the broader context of community-based management of natural resources. For this to be effective in the long term, a more conducive legislative environment will need to be created, and the necessary technical and material support provided to communities.

Constraints

Fires in Africa occur as hundreds of thousands of widely dispersed, individually often small fires. This greatly complicates fire control. Many of these fires are started by people in the course of meeting their livelihood needs. Given the continuing growth of the human population in Africa, and the lack of economic development that could provide alternative employment opportunities to subsistence agriculture, the pressures on the land from people and agriculture is increasing. Widespread land transformation is occurring, often accompanied by the use of fire to burn unwanted biomass. Outside the densely settled farming areas, the partial clearance of woodlands for timber, fuelwood and charcoal production is leading to increased grass production, particularly in sub-humid environments. This in turn provides the fuel for frequent, intense dry-season fires, which generally suppress the regeneration of trees and increase the mortality of those still standing. In short, the trend is for more fires, not less.

At the same time, budgetary constraints on governments mean that they have little or no capacity any longer to regulate use of natural resources from the centre. As a result, there are moves to decentralise responsibility, sometimes but not always accompanied by devolution of the right to make the decisions governing that responsibility. Yet decentralisation and devolution should not be viewed as an opportunity for governments to abdicate their power, but to redefine their role, in particular to consider how best they might support local-level management of natural resources. Unfortunately, the shortage of resources that encouraged government to decentralise in the first place, mean that there is often little capacity and fewer resources to allow government to deliver services in support of local resource management initiatives. The result is little or no effective management. The problem is compounded by the excessive sectoralism in many governments, leading to uncoordinated and disintegrated policy development, often contradictory or conflicting policies, and sometimes a duplication of effort and resources. Community-based management of natural resources is being increasingly widely implemented in Africa, in part a response to the failure of governments to regulate natural resource use and conservation, in part a recognition that local-level management is the appropriate scale at which management must be carried out. This provides the opportunity for communities to take greater responsibility for fire management.

Challenges

The major challenge is to create an enabling rather than a regulatory framework for effective fire management, though the exact nature of such a framework, and the appropriate balance of incentives and restrictions that will best encourage effective fire management, still needs to be worked out. A better understanding is needed of fire, variously, as a potential hazard, as a land-management tool, and as a fundamental ecological process. In designing more effective fire management policies it will be necessary to distinguish between long-standing traditional uses of fire to enhance livelihoods, and those unwarranted incidents to fire that need to be reduced. In part this might be achieved by the development of community-based natural resource management programmes, including provisions for fire management, though the necessary incentives, technical support, skills and training needed to support these initiatives still have to be identified. With the launch of new satellites and sensors, and the improved availability of remotely-sensed products, better use should be made of the technology and resulting information to undertake more effective planning.

Conclusions

Fire management in Africa is a complex process with ecological, cultural, social and economic dimensions. Most African ecosystems are prone to fire, and the social and economic circumstances surrounding their use are currently not conducive to widespread control of fire. Laissez faire ‘management’ of fire is clearly not working, neither is fire exclusion. Management is needed, but of what kind precisely has still to be agreed. The objectives of management need to be specified, though given the many uses to which these ecosystems are put, often in the same place at the same time, it may be difficult to agree on a single or complementary set of objectives. Much negotiation is needed, raising the transaction costs of management. The resources and skills needed to implement fire management programmes, particularly at the community level, are currently not widely available, and will need to be acquired and developed. It is also not always clear just who should be responsible for fire management, and in what capacity. Finally, given all the other problems facing governments and communities in Africa, what priority should fire management have, and why? Unwarranted and uncontrolled burning may be a problem at a local level in Africa but, more broadly, it may not yet be sufficiently important to warrant the concern of policy makers. Challenging and changing that perception may have to be the first step towards a more deliberate, controlled and responsible use of fire.
5. Fire Situation in Eurasia

Anatoly Shvidenko, IAASA

Eduard P. Davidenko, Federal Forest Service of Russia

Johann G. Goldammer, GFMC

Due to the significant size of the forest cover and the magnitude of fire occurrence in Russia the main emphasis in this summary is given on the forest fire situation in that country. As of 1 January 1998 an area of 1.178 billion ha of land belong to the State Forest Fund which included 881.97 million ha of forest lands and 296.58 million ha of non-forest lands. Closed forests contain 41.05 billion tons of vegetative carbon, including 32.86 billion tons of carbon in living biomass (phytomass), 3.79 billion tons in dead roots and 4.40 billion tons in coarse woody debris. In addition, the top one metre layer of soil of forest ecosystems contains 130.4 billion tons of carbon, of which the litter layer contains 11.4 billion tons.

A tremendous diversity of climate, soil and vegetation, together with a wide variety of anthropogenic impacts, is inherent in the vast territories of Russia. Russian forests stretch through eleven time zones and ten bio-climatic zones and subzones-from tundra in the north to deserts in the south. The major factors that influence the distribution, species composition, structure and productivity of forests, as well as the fire regimes of Russian terrestrial vegetation in general and in forests particular are temperature, precipitation, continentality and aridity of climate and land-use. There are several reasons why fire is a major natural disturbance in Russian forests:

· About 95 percent of the forests are boreal forests, and a major part of them is dominated by coniferous stands of high fire hazard;

· A significant part of the forested territory is practically unmanaged and unprotected - large fires (>200 ha) play an important role in this region;

· Due to slow decomposition of plant material, the forests contain large amounts of accumulated organic matter;

· A major part of the boreal forest is situated in regions with limited amounts of precipitation and/or frequent occurrences of long drought periods during the fire season.

Forest fire in the boreal zone of Eurasia is both a geographical and historical phenomenon, and its impact on the environment has local, regional and global dimensions. The diversity of forest types, growing conditions, landscape peculiarities, structure and productivity of forests, types of anthropogenic impacts, etc., define different types of fires, their distribution, intensity, ecological impact on terrestrial ecosystems and landscapes as a whole, and even alters the general estimates of the environmental role of wild forest fire.

The double-faceted role of forest fires - destructive and dynamic - is evident in the boreal zone. In the southern and central parts of the zone, forest fires during prolonged dry periods during the high fire season represent one of the most dangerous environmental phenomena, causing significant economic losses with a strong negative ecological impact on forest ecosystems and biodiversity. On the contrary, fires occurring outside of the high-fire danger season and fires affecting unmanaged and unused forests of the northern and sparsely stocked taiga and forest tundra, particularly on permafrost sites, surface fires represent a natural mechanism that stabilizes forest stands or prevent the transformation of forests to shrubland or grassland.

Fire in the boreal zone is a significant source of greenhouse gases. Due to different approaches, estimates of annual carbon emissions to the atmosphere caused by fires in the early 1990s (for relatively "normal" by fire danger years) ranged from 35 to 93 million tons of carbon to 125±21 million tons, of which post-fire biogenic flux comprised about 50%. Fire generates from 30 to 40 % of the total carbon flux emitted to the atmosphere by all human-induced and natural disturbances in the northern Eurasian boreal forests.

Annual forest fire statistics for fire-protected areas during 1950-1999 reveal that during this period, the number of forest fires detected annually was between 18 000 and 37 000. After a decade with rather high fire activity (1950-1959) the burned area was reported as stabilized for the next three decades, and again increased during the last 10 years (the average area of Forest Lands burnt annually for the decades 1950-1959, 1960-1969, 1970-1979, 1980-1989, 1990-1999 was 1.54, 0.68, 0.48, 0.54 and 1.2 million ha, respectively).

The areas burned annually in unprotected territories can only be indirectly estimated. The average area burned annually for the period 1988-1992 in Forest Fund areas is estimated at ca. 5 million ha.

There are some satellite data estimating the total extent of fire for all of Russia or its major parts. The area burned in the Russian Far East and eastern Siberia in 1987 has been assessed to be 14.4 million ha. The area of vegetation burned in 1998 for Forest Fund in the Asian part of Russia has been assessed at 9.4 million ha. The area burned delineated by satellite in Amurskaia Oblast 2000 was 1.9 million ha.

The major responsibility for forest fire suppression is with the Aerial Forest Fire Protection Service Avialesookhrana of the Federal Forest Service. Avialesookhrana is responsible for fire protection on 670 million ha. Since the begin of the 1990s there is a dramatic lack of financing of aerial fire detection and. At the end of the 1980s, Avialesookhrana used about 700-800 aircraft during the fire season. Currently, the number of aircraft and patrol time deployed from 23 air bases has decreased to 340 units of aircraft for patrolling and operational purposes out of which 100 planes and helicopters are belong to Avialesookhrana

The Service's debt of the year 2000 was 90 million roubles, In 2001year the dept is 180 million roubles. The staff of firefighters in the 1980s reached up to10,000 smokejumpers, helirappellers, aerial fire observers. In 2001 only about 6000 people are employed. Before the economic degradation up to 85% of fire starts were detected by aerial means; this share has been reduced to 40-50%. Total flying hours for forest fire protection decreased from 100,000 hrs in 1990 to 20,000-30,000 hrs in 2001. The occurrence of large fires (>200 ha) increased considerably and 60-80% of the flights are for large fire servicing.

It is quite obvious that forest fire management in Russia has a large potential - a potential for both opportunity and failure. More than seventy percent of the global boreal forest cover is in Asia, mainly in the Russian Federation, and this economically and ecologically important area represents the largest undeveloped forested area of the globe. The carbon stored in boreal ecosystems corresponds to ca. 37 percent of the total terrestrial global carbon pool (plant biomass and soil carbon). Thus, the magnitude of the boreal forest area suggests that it may play a critical role in the global climate system, e.g. as a potential sink or source of atmospheric carbon. Vice versa, climate change models indicate potentially dramatic changes in the continental climate of the country. Prolonged vegetation growth and an increasing occurrence of extreme summer droughts, with consequent extreme wildfire danger, are elements of climate change scenarios.

As a consequence of the increasing occurrence of wildfires under extreme drought conditions, as was experienced in 1987 in the Trans-Baikal Region and in 1998 in the Far East, it is expected that natural recovery cycles will be disturbed as well. Fires affecting forest ecosystems on permafrost sites could lead to the degradation or disappearance of eastern Siberian larch forests. Melting permafrost could lead to the decay of presently frozen organic matter and the release of radiatively active (greenhouse) gases. In addition, fires penetrating into desiccated organic terrain (swamps) could release large amounts of terrestrial carbon into the atmosphere. That the boreal ecosystems of Eurasia represent such a potential threat, recently called the "carbon bomb", requires significant national and international attention.

This brings the authors of this brief assessment to the conclusion that the proper management of the Russian forests and associated vegetation resources and ecosystems needs to receive high priority. The responsibility of managing and protecting these resources should not be given solely to the private sector, and there are limitations on delegating resource protection to the regional and local levels. The establishment and strengthening of a central institution to protect forests and other ecosystems is not only in the best interest of the country but must also be supported by the international community.

6. Regional Cooperation in Australasia: The Australasian Fire Authorities Council (AFAC)
Gary A. Morgan, AFAC, Australia

Background

The Australian Fire Authorities Council (AFAC), was established in 1993, to improve the collaboration and co-ordination of effort between those Australian agencies with a responsibility for the protection of life and property from fire and other emergencies. The membership of agencies from the greater region saw AFAC’s name change to the Australasian Fire Authorities Council in 1996.

Rationale for the establishment of AFAC

The imperative for the establishment of AFAC derived from the absence of a centralised, co-ordinating authority for Australian fire and emergency services. Australia is a Federation of six states and two territories, operating under a Constitution which grants responsibility for the laws relating to a range of key areas of national life – including those relating to fire and emergency services – to the states and territories. Accordingly, Australia’s fire and emergency service agencies operate within the jurisdictional boundaries of their respective states and territories and previously had little, or no, formal interface with other similarly based agencies.

Since its inception AFAC’s role has progressively expanded. Today, AFAC also provides a wide range of innovative services that have successfully reduced duplication of effort throughout the fire services and as a result, delivered significant cost savings to member agencies.

AFAC’s membership

The current membership of AFAC stands at twenty-four full members and eleven associate members. All Australian fire and emergency agencies are full members of AFAC, as is the New Zealand Fire Service. Among the associate members are the Hong Kong Fire Service, Singapore Civil Defence Force and the Papua New Guinea Fire Service, while East Timor Fiji, Samoa and Tonga are in the process of lodging applications under this membership category.

AFAC is keen to strengthen its relationships with neighbours in the greater region, such as Indonesia and other Pacific Rim nations, and intends to commence discussions on that basis in the near future.

AFAC’s membership is drawn from agencies that have specialist skills in every conceivable operational setting and accordingly, comprises agencies operating in urban and rural and wildland environments.

AFAC’s aims

AFAC aims to:

· promote community fire prevention and education 

· enhance the operational performance and accountability of fire and emergency service agencies

· influence national fire policy, product and performance standards and fire management practices

· promote change within the fire industry in a planned and controlled way

· co-ordinate education and training policies and strategies to provide a learning environment for member employees

· obtain and share knowledge on issues affecting members, and facilitating discussion and debate on those issues

· facilitate research and development in areas of common interest, and 

· effectively represent its members in Australasian and international forums.

To support these objectives AFAC provides a range of services, initiatives and programs to its members including those relating to:

· best practice policy development

· advocacy and representation

· learning and development

· human resource management

· data management

· research and development

· development of Australian and ISO Standards

· commercial activity.

How AFAC operates

AFAC pursues its aims through a structure comprising the Council, featuring representation from heads of member agencies, together with the operation of five consultative strategy groups – comprising nominated agency personnel. AFAC’s five Strategy Groups specialise in:

· Community Safety

· Volunteer and Employee Management 

· Operational Services (in rural/land management and urban settings) 

· Strategic Information Management, and

· Business Management.

The work of each of the Strategy Groups, and their underpinning Sub-groups, is co-ordinated by an AFAC staff member who has particular skills and experience in each of the specialised areas. These specialists also undertake work on behalf of Council and the Chief Executive Officer.

The interface between Council and the strategy groups operates on a mutually consultative basis. Within this framework, Council routinely refers issues of strategic importance to the strategy groups for research and recommendation, while on other occasions the impetus on specific issues will emerge from the strategy groups themselves. Regardless of the source of an issue, the responsibility for decision-making resides with Council. Ultimately, however, with respect to the constraints conferred by the jurisdictional boundaries alluded to earlier, AFAC members can choose to implement, or not to implement, the policies and practices developed centrally, as they consider appropriate in their respective environments.

7. The WMO and transboundary transport of smoke and haze

Liisa Jalkanen, World Meteorological Organization (WMO)
Within the United Nations system the World Meteorological Organization (WMO) has the responsibility for providing authoritative scientific information and advice on the state and behaviour of the earth's atmosphere and climate using a number of its operational observation networks. WMO is active in the vegetation fires issue through several departments: the World Climate Programme (WCP) with El Niño forecasts, the World Weather Watch (WWW) through operational emergency response activities, and the Atmospheric Research and Environment Programme (AREP) through its Global Atmosphere Watch (GAW) programme. 

GAW is comprised of a network of about 300 measurement stations spanning the globe. The measurement programme includes greenhouse gases, ozone, reactive gas species, chemical composition of precipitation, chemical and physical properties of atmospheric particles (including aerosol optical depth), solar radiation including ultraviolet, radionuclides and meteorological parameters. The programme focuses on the relationships between changes in atmospheric composition and changes in global/regional climate and air pollution. Activities have recently been expanded to the urban scale through the GAW Urban Research Meteorology and Environment (GURME) project. This was established to assist National Meteorological and Hydrological Services (NMHSs) to deal effectively with the growing problem of urban pollution, either generated locally or transported into urban areas from, for example, large scale forest fires. Forecasting air quality is seen as a focus for GURME.

With respect to wildland fires, El Niño related drought can exacerbate the fires by providing favourable conditions for their occurrence. However, it is possible to predict dryness some months ahead through the use of advanced global and empirical models. The GAW programme provides extensive expertise in WMO in the modelling of transboundary transport and measurement of atmospheric chemical and physical parameters related to smoke and haze resulting from vegetation fires. The WMO is active in this issue, especially in Southeast Asia. Although established in response to global environmental concerns such as global warming, the GAW Global station in Sumatra, Indonesia, provides important information useful for the Southeast Asian smoke and haze problem. In addition, WMO and regional partners have established the national and regional capabilities to detect, monitor and forecast smoke and haze in this region. The WMO Workshop on Regional Transboundary Smoke and Haze in Southeast Asia in 1998 provided recommendations that were incorporated into the "Health Guidelines for Vegetation Fire Events", a joint publication by WHO, UNEP and WMO. The ESCAP/WMO Project "Support to the Implementation of the Regional Haze Action Plan of ASEAN Member Countries" is currently being implemented. 

The NMHSs play a critical role in the response to and management of regional and national smoke and haze problem. They contribute in valuable ways through: (1) traditional activities related to meteorological monitoring and forecasting; (2) monitoring and surveillance functions, including hot spot identification using satellite imageries, smoke trajectory and dispersion modelling, compiling monthly and seasonal climate prediction information, and activities related to air quality monitoring; and (3) effective and prompt dissemination of information to environmental and other agencies engaged in fire and smoke and haze response and management, and the general public through Internet activities, press releases and other media outlets.

8. Fire Emissions and Human Health: The Health Guidelines for Vegetation Fire Events

Dietrich Schwela, World Health Organization (WHO)

The World Health Organization, in collaboration with the United Nations Environmental Programme and the World Meteorological Organization, has issued comprehensive guidelines for Governments and responsible authorities on actions to be taken when their population is exposed to smoke from fires. The WHO-UNEP-WMO Health Guidelines for Vegetation Fire Events – Guideline Document gives information on vegetation fires at the global, regional and national levels.

The Guidelines give insights into acute and chronic health effects of air pollution due to biomass burning, advice on effective public communications and mitigation measures, and guidance for assessing the health impacts of vegetation fires. They also provide measures on how to reduce the burden of mortality and preventable disability suffered particularly by the poor, and on the development and implementation of an early air pollution warning system.

Early warning systems for fire and atmospheric pollution are essential components of fire and smoke management, and are based on space and climate monitoring, modelling and ground-base monitoring. The use of fire-weather forecasts and assessment of vegetation dryness may also be included. Air quality monitoring should be conducted on a regular basis in major cities and other populated areas likely to be affected by vegetation fires and should include information for public health warnings. Monitoring stations in rural areas should provide background information on particulate concentration, with the concentration of particles having diameters below 2.5 micrometers measured by a ground-based network of air samplers.

Accompanying the Guidelines are two publications on the background papers for the guideline document, entitled Health Guidelines for Vegetation Fire Events – Background Papers, and educational material for use in training courses, entitled Health Guidelines for Vegetation Fire Events – Teachers’ Guide.

These are the first WHO publications providing global advice and guidance on the management of vegetation fire events. All three publications form a set, which can be useful in handling this important public health issue in a practical manner. They are also available on CD-ROM. The guideline document was also published in French and Spanish.

Three training courses were held on the guidelines, two of which were convened in Kuala Lumpur, Malaysia, and one in Brasilia, Brazil.

Unfortunately, although the guideline documents were widely distributed to governmental bodies, no further action appears to have been taken by responsible agencies in order to prevent vegetation fires and the health impacts from smoke emitted by them.

9. Fire Emissions
Meinrat O. Andreae and Johann G. Goldammer, Max Planck Institute for Chemistry, Germany

The contribution reviewed fire types and distributions, emissions, concentrations, impacts on chemistry and climate, feedbacks, human/fire interactions. It was concluded that considerable progress at determining emission factors from biomass fires have been made.

Research efforts under the Biomass Burning Experiment (BIBEX) of the International Geosphere-Biosphere Programme (IGBP), International Global Atmospheric Chemistry (IGAC) and a large number of other projects in the 1990s were successful in sampling and determination of fire emissions and the identification of emission factors. However, global and regional emission estimates are still problematic, mostly because of uncertainties regarding amounts burned. Most recent estimates indicate that the amount of vegetative biomass burned annually is in the magnitude of 9200 Teragram (dry weight), i.e. 9.2 billion tons.

These vegetation fires produce a range of emissions that influence the composition and functioning of the atmosphere. The fate of carbon contained in fire-emitted carbon dioxide (CO2) and other radiatively active trace gases is climatically relevant only when there is no regrowth of vegetation - e.g., deforestation or degradation of sites. NOx, CO, CH4, and other hydrocarbons are ingredients of smog chemistry, contribute to tropospheric ozone formation and act as "greenhouse gases". Halogenated hydrocarbons (e.g. CH3Br) on the other side have considerable impact on stratospheric ozone chemistry and contribute to ozone depletion.

Fire-emitted aerosols influence climate directly and indirectly. Direct effects include (a) backscattering of sunlight into space, resulting in increased albedo and a cooling effect, and (b) absorption of sunlight which leads to cooling of the Earth's surface and atmospheric warming. As a consequence convection and cloudiness are reduced as well as evaporation from ocean and downwind rainfall. The key parameter in these effects is the black carbon content of the aerosol and its mixing state.

Indirect effects of pyrogenic aerosols are associated with cloud formation. Fire-emitted aerosols lead to an increase of Cloud Condensation Nuclei (CCN) that are functioning as seed for droplet formation. Given a limited amount of cloud water content this results in an increase of the number of small droplets. As a first consequence clouds become whiter, reflect more sunlight, thus leading to a cooling effect. As a second indirect effect of "overseeding" the overabundance of CCN coupled with limited amount of cloud water will reduce the formation of droplets that are big enough (radius ~14 µm) to produce rain; consequently rainfall is suppressed.

In conclusion it can be stated that

· The fire an atmospheric science community has made considerable progress at determining emission factors from vegetation fires
· Global and regional emission estimates are still problematic, mostly because of uncertainties regarding amounts burned

· Fire is a significant driver of climate change (as well as a human health risk)

· Fire, climate, and human actions are highly interactive

· Some of these interactions may be very costly both economically and ecologically

10. Forest Fires, Climate Change and Carbon Storage in Boreal Forests
Brian J. Stocks, Canadian Forest Service

Global boreal forests, which cover close to 12 million square kilometres at northern latitudes, and contain ~35% of global terrestrial carbon stocks, have become increasingly accessible to human activities, including natural resource exploitation and recreation, over the past century. The export value of forest products from global boreal forests is currently ~47% of the world total.

Growing exploitation of the global boreal zone cannot be accomplished without a reconciliation, and compromise, with the fact that the boreal forest is dependent on periodic natural disturbance (fire, insects, disease) in order to exist. Forest fire is the dominant disturbance regime in boreal forests, and is the primary process which organizes the physical and biological attributes of the boreal biome over most of its range, shaping landscape diversity and influencing energy flows and biogeochemical cycles, particularly the global carbon cycle since the last Ice Age. Human settlement and exploitation of the resource-rich boreal zone has been accomplished in conjunction with the development of highly efficient forest fire management systems designed to detect and suppress unwanted fires quickly and efficiently. Over the past century people throughout northern forest ecosystems have, at times somewhat uneasily, coexisted with this important natural force, as fire management agencies attempted to balance public safety concerns and the industrial and recreational use of these forests, with costs and the need for natural forest cycling through forest fires. Canadian, Russian, and American fire managers have always designated parts of the boreal zone, usually in northern regions, as "lower priority" zones that receive little or no fire protection, since fires occurring there generally have little or no significant detrimental impact on public safety and forest values.

While humans have had some influence on the extent and impact of boreal fires, fire still dominates as a disturbance regime in the boreal biome, with an estimated 5-20 million hectares burning annually in this region. Canada and Alaska, despite progressive fire management programs, still regularly experience significant, resource-stretching fire problems, with 2-8 million hectares, on average, burning annually. In contrast, Scandinavian countries do not seem to have major large fire problems, probably due to the easy access resulting from intensive forest management over virtually all of the forested area of these countries. Russian fire statistics are available over the past four decades but, until recent years, these statistics are considered very unreliable. However, based on recent remote sensing data, it appears that the annual area burned in Russia can vary between 2 and 10 million hectares/year.

Boreal forest fires are, most often, crown fires - high-intensity events that combine high spread rates with significant levels of fuel consumption to generate significant fire intensity and energy release rates. When sustained over an extended afternoon burning period each day, this results in the development of towering convection columns reaching the upper troposphere/lower stratosphere, with significant long-range transport potential.

Recent Intergovernmental Panel on Climate Change (IPCC) reports have emphasized the fact that climate change is a current reality, and that significant impacts can be expected, particularly at northern latitudes, for many decades ahead. Model projections of future climate, at both broad and regional scales, are consistent in this regard. An increase in boreal forest fire numbers and severity, as a result of a warming climate with increased convective activity, is expected to be an early and significant consequence of climate change. Increased lightning and lightning fire occurrence is expected under a warming climate. Fire seasons are expected to be longer, with an increase in the severity and extent of the extreme fire danger conditions that drive major forest fire events. Increased forest fire activity and severity will result in shorter fire return intervals, a shift in forest age class distribution towards younger stands, and a resultant decrease in terrestrial carbon storage in the boreal zone. Increased fire activity will also likely produce a positive feedback to climate change, and will drive vegetation shifting at northern latitudes. The boreal zone is estimated to contain 35-40% of global terrestrial carbon, and any increase in the frequency and severity of boreal fires will release carbon to the atmosphere at a faster rate than it can be re-sequestered. This would have global implications, and must be considered in post-Kyoto climate change negotiations.

Increased protection of boreal forests from fire is not a valid option at this time. Fire management agencies are currently operating a maximum efficiency, controlling unwanted fires quite effectively. There is a law of diminishing effects at work here though, as increasing efficiency would require huge increases in infrastructure and resources. While it is physically and economically impossible to further reduce the area burned by boreal fires, it is also not ecologically desirable, as fire plays a major and vital role in boreal ecosystem structure and maintenance. Given these facts, it would appear that, if the climate changes as expected over the next century, northern forest managers will have to constantly adapt to increasing fire activity. The likely result would be a change in protection policies to protect more valuable resources, while permitting more natural fire at a landscape scale.

11. Challenges for Policy Makers

Stephen J. Pyne, Arizona State University, U.S.A.
Generally, what answers we get depend on what questions we ask. So with policy advice, what policies we craft depend on what problems we perceive. The crux for policymakers is to rightly situate fire and to appreciate why and where it may be problematic.

That is difficult because fire is not a substance, but a reaction. It is a catalyst and integrator. It synthesizes its surroundings. It takes its character from its context. That context is not only environmental but cultural and historical. Remove fire from its sources of heat, oxygen, and fuel, and it will expire. Remove a fire problem from its setting and you will no longer understand it. It only exists within that context. The challenge to policy is to rightly conceptualise fire - to site it properly within its setting.

For this task, I suggest four considerations. A literary scholar would call them themes, my scientific colleagues might prefer to consider them as drivers, but being trained as a historian, I would like to frame them as narratives.

(1) A natural narrative. Fire exists as a natural phenomenon. But it does not exist everywhere on its own, and it flourishes within patterns we can call regimes. This means that some places have fire because nature kindles it, that other places have fire because people put it there, that almost everywhere fire regimes reflect the interaction of nature and culture. Policy must reflect this fact. Some fire problems result from geographic conditions over which humans have limited power. Others are almost wholly the outcome of social decisions. Most require complicated negotiations between people and place.

(2) An industrial narrative. Over the past 150 years industrialization has begun dividing the world into two great combustion realms. One burns living biomass, the other fossil biomass. Rarely do the two overlap, and then transitionally. We know little about the ecology of industrial combustion. We know it can overload regional airsheds and perhaps perturb planetary climate. But we do not understand how it affects fire practices and fire regimes generally. Since fire may be as ecologically powerful removed as applied, the substitution of industrial combustion for biomass burning may have unwelcome consequences. Even more uncertain - and more powerful - are industrialization's impacts on social order. Most catastrophic fires occur during times of rapid natural and social change, or periods of acute unrest if not outright cultural breakdown. That kind of environmental and social turmoil is precisely what the onset of industrialization produces.

(3) An imperial narrative. The 500-year expansion of Europe has shaped the modern world, not least because Europe was the vector for industrialization and for the creation of conservation programs in response, among them the reservation of often vast landscapes for public forests and nature preserves. The institutions for researching and administering free-burning fire are largely those created by this process over the past century. In particular, the subject of wildland fire has, until recent decades, resided almost wholly within the confines of State-based forestry.

The past 50 years, however, have witnessed an era of decolonisation. What had emerged under an imperial aegis must now thrive under a national one. Moreover, the collapse of the Soviet Union and its post-war imperium has spawned a host of new nations. It is not at all clear that the institutions created by imperial expansion will survive the imperial recession. Add to this stew of new nations those countries that have, over the past thirty years, fundamentally reconstituted their fire programs and policies, which have become, with respect to fire, remade nations. There exists no clear model or standard for a full-gauged fire management, much less one that can be imposed by imperial pressure. 

These trends will likely extend to those reserved public lands and to the institutions created to oversee them. Already the forces of privatisation and devolution are dismantling the apparatus of the centralized State: land has been returned from national to provincial control, from government sponsorship to private profit, from national jurisdiction to indigenous peoples, from state-regulating institutions to local communities, and so on. The United States, Australia, Canada, and Russia, for example, have large wildland fires, in good measure, because they have large wildlands, many of which embrace fire-prone landscapes. If these lands fundamentally change their political identity, they will change fire's character as well.

Likewise, forestry is surrendering its professional authority over fire to ecology, wildlife biology, public health organizations, NGOs, and others. Twenty years ago all the members around this table would have come from national forestry institutions; today foresters are one among many. The themes that most interest the international disaster-reduction community such fire deaths, ruined crops, fouled air, destruction of biodiversity, and liberated greenhouse gases - none of these are coded into traditional fire reports. The imperial recession will likely leave ambiguous just where the responsibility for fire lies, not only on the ground but more critically for research. The fire community must evolve a new institutional matrix.

(4) A national narrative. The above are global themes. The reality is that, however compromised, the nation-state remains the primary medium for managing fire. How it does so will be unique to each country, or, for those polities that are true confederations, unique to each region. Not all forces for change are global, nor do global pressures manifest themselves in the same way everywhere. Particularly where fire is preponderantly anthropogenic, it will reflect the story of the people who wield the torch, slash and grow its fuels, battle its wanton escapes. We need to understand why and how people conceive fire as they do at the level of field and woods and village, and what applying and withholding fire mean for that environment. That is where policy will succeed or fail.

The Earth is a big, sloppy, smokey, unwieldy planet inhabited by a species that comes genetically equipped to manipulate fire but not programmed knowing how to use it. There are, accordingly, places with too much fire, places with too little, places with too much of wrong fire at the wrong times and too little of the right fire at the right times, places with mixed-up fire regimes, a planet with perhaps too much combustion and too little fire. Some fire problems are not really fire problems at all: they are a symptom of a general crisis of rural or exurban existence. Some fire problems are not readily hammered into simple political boxes: nature reserves prone to lightning-kindled crown fires, for example, will not submit to programs of fire exclusion. Cultural landscapes also intended for preservation may decay without the catalytic power of open flame. 

Not least, policy makers should be wary of the expression "fire is a tool," with the implication that its management is largely a matter of engineering, of starting and stopping flame and shoving biomass around. More often, fire resembles a bio-technology rather than a mechanical one. Removing fire from a landscape is less like removing an axe than removing an organism. Similarly, fire's reintroduction closely resembles the reintroduction of a lost species. It requires the proper habitat. That is another way of saying we need a more biologically based conception of fire, which is to say, we need to appreciate better fire's context.

In the end, fire may be less a tool, or an ecological process, or a problem, than it is a relationship, always present, often troubled. We remain the keeper of the planetary flame. It is time we acted accordingly.

Annex II

Proposed Modus Operandi of a Global Network of “Regional Wildland Fire Networks”
Introduction

The “Global Network of Regional Wildland Fire Networks” will consist of a set of formal and informal sub-networks within regions that are in place or will be initiated during the process of formation. The timeframe for setting up the network will be January 2002 - July 2003. The 3rd Global Wildland Fire Conference (Sydney, October 2003) will be used as a platform to convene a summit of all regional networks.

Terms of Reference

Elaboration of a common concept for the establishment of, and operational procedures for, a global network of regional- to national-level focal points for early warning of wildland fire, fire monitoring and impact assessment, aimed at enhancing existing global fire monitoring capabilities and facilitating the functioning of a Global Fire Management Working Programme or Network.

1. Coordination

1.1 Global Coordination

The Global Fire Monitoring Center (GFMC), Freiburg (Germany), will coordinate the establishment of the global network on behalf of ISDR-WG-4. Funding has been request by the GFMC to initiate the network formation in 2002.

The GFMC will liaise with existing operational and proposed international networks, notably:

· ECE/FAO/ILO Team of Specialists on Forest Fire
· FAO Fire Management Network
· Global Observations of Landcover Dynamics (GOLD) of the Global Terrestrial Observing System (GTOS)

· Committee of Earth Observation Satellites (CEOS). Disaster Management Support Group (DMSG), Fire Working Group

· Global Disaster Information Network (GDIN international)
· International Search and Rescue Advisory Group (INSARAG), Fire Group
· Biomass Burning Experiment (BIBEX) of the International Geosphere-Biosphere Programme (IGBP), International Global Atmospheric Chemistry (IGAC)
· International Union of Forestry Research Associations (IUFRO), 8.05 Forest Fire Research

1.2 Regional Coordination

Provisional regional network managers will be approached and appointed who will coordinate the various existing networks (sub-nets) within the regions and support the establishments of new sub-nets. All names of institutions and persons mentioned in the following are provisional. Additional co-players will be added or others be removed as the regional networks develop. Mentioning names at this initial stage does not necessarily reflect a commitment. Individuals missing at this stage does not mean that these are not becoming involved.

2. Africa Wildland Fire Network

2.1
Membership
(in preparation)

2.2
Timetable

· March-April 2002: Initiation of network

· March 2002: 3rd IATF-WG-4 meeting, Freiburg, Germany

· March 2002: GFMC meeting with possible Focal Point in Bénin

· 3 July 2002: Fire conference within the Wood For Africa Conference. In conjunction with SAFNET meeting: one of the kick-off meetings of the Africa Wildland Fire Network.

· September/October 2002: Africa host of the 4th Meeting of the ISDR-IATF Working Group on Wildland Fire

· July 2002-September 2003: Implementation of the network

· October 2003: 3rd IWFC (Sydney, Australia)

3. South America Wildland Fire Network

3.1
Membership
(in preparation)

3.2
Timetable

· January/February 2002: Initiation of network

· March 2002: GOLD Fire Network Planning meeting (IBAMA)

· May 2002: R. Soares at GFMC, preparation of the network

· June 2001-June 2003: Implementation of the network

· June 2003: Formal Network meeting at the 3rd South American Seminar on Forest Fire Control (Curitiba)

· October 2003: 3rd IWFC (Sydney, Australia)

4. South East Asia Wildland Fire Network

4.1
Membership
(in preparation)

4.2
Timetable

· January/February 2002: Initiation of network

· January 2002: Pukhet satellite fire validation meeting

· February 2002-September 2003: Implementation of network

· Mid-2002: Regional 

· October 2003: 3rd IWFC (Sydney, Australia)

5. Central American and Caribbean Wildland Fire Network

5.1
Membership
(in preparation)

5.2
Timetable

· March-April 2002: Initiation of network

· July 2002: Regional Meeting in San Salvador (with GTZ)

· April 2002-September 2003: Implementation of network

· October 2003: 3rd IWFC (Sydney, Australia)

6. Baltic Wildland Fire Network

6.1
Membership
(in preparation)

6.2
Timetable
· 2002: Baltic Fire Meeting (FAO/ECE Team of Specialists on Forest Fire)

· March 2002: 3rd WG-4 meeting

· March 2002-September 2003: Implementation of network

· October 2003: 3rd IWFC (Sydney, Australia)

7. Central-Eastern Asia Wildland Fire Network

7.1
Membership
(in preparation)

7.2
Timetable
· 2002: Baltic Fire Meeting (FAO/ECE Team of Specialists on Forest Fire)

· May 2002: Kick-off talks in PR China

· March 2002-September 2003: Implementation of network

· October 2003: 3rd IWFC (Sydney, Australia)

Suggestions for additional Regional Wildland Fire Networks

8. Mediterranean Wildland Fire Network
Through FAO Silva Mediterranea, GFMC / IFFN and GOLD-Fire networks

9. North American Wildland Fire Network

Through the Fire Management Study Group (FMSG) of the North American Forestry Commission.

10. Australasia Wildland Fire Network
Through the Australasian Fire Authorities Council

Annex III

Global Wildland Fire Data and Monitoring

Conclusions and recommendations by the ECE/FAO/ILO Seminar on "Forest, Fire, and Global Change" (Russian Federation, 1996)

In 1996 the ECE/FAO Seminar on Forest, Fire, and Global Change was organized jointly by the Federal Forest Service of the Russian Federation and the ECE/FAO/ILO Team of Specialists on Forest Fire. During the seminar the following topics were addressed:

-
Assessments on the extent of land areas affected by fire (forest and other land)

-
Assessment of damages caused by wildfires

-
Clarification of the role of forest fires in


(a) land-use and land cover changes



(b) ecosystems and in maintaining biodiversity



(c) global carbon nutrient and water cycles



(d) forests affected by industrial and radionuclide pollution



(e) ecosystems affected by climate change

-
Forest fire management, fire intelligence and equipment

-
New spaceborne fire sensors

Based on these contributions the seminar formed working groups which prepared a general statement, conclusions, and recommendations which were included in a report and adopted by the seminar participants.

The recommendations of the seminar put main emphasis on the development of internationally agreeable standards and procedures for building a global database on wildland fires and an operational global vegetation fire monitoring system. Since the findings of the international group of wildland fire specialists have been followed up only partially it is proposed to re-evaluate the recommendations. The following general statement and those conclusions and recommendations are taken from the meeting report.

1. General Statement: The Role of Fire in the Global Environment

I.
Both anthropogenic and natural fires are an important phenomenon in all vegetation zones of the globe. Their impacts, however, are not uniform. Fires may lead to the temporary damage of forest ecosystems, to long-term site degradation and to alteration of hydrological regimes which may have detrimental impacts on economies, human health and safety.

II.
As a consequence of global population growth and land-use changes, the cumulative effects of anthropogenic disturbances, and the over-use of vegetation resources, many forest types, which over evolutionary time periods became adapted to fire, are now becoming more vulnerable to fire.

III.
On the other hand, in many vegetation types, of the temperate, boreal and tropical ecosystems, fire plays a central role in maintaining the natural dynamics, biodiversity, carrying capacity and productivity of these ecosystems. In many parts of the world sustainable forestry and agricultural practices as well as pastoralism depend on the use of fire.

IV.
Vegetation fires produce gaseous and particle emissions that have significant impacts on the composition and functioning of the global atmosphere. These emissions interact with those from fossil fuel burning and other technological sources which are the major cause for anthropogenic climate forcing.

V.
Global climate change is expected to affect fire regimes and lead to an increase of occurrence and destructiveness of wildfires, particularly in the boreal regions of continental North America and Eurasia.

VI.
Fire control has been the traditional fire policy in many parts of the world. An increasing number of countries have adopted fire management policies instead, in order to maintain the function of fire in removing the accumulation of fuel loads that would otherwise lead to damaging wildfires, and in order to arrest succession at stages that are more productive to humans than are forests and brushlands that would predominate in the absence of fire.

VII.
In many countries, however, inappropriate choices are made - often because the responsible authorities and managers are not provided adequately with basic fire information, training, technologies and infrastructures. Large-scale wildfire disasters which occurred in the past years, especially in the less developed countries, may have been less severe and extended if national fire management capabilities had been developed and assistance through the international community provided.

VIII.
Although the global fire science community has made considerable progress to investigate global impacts of fire, using available and developing new technologies, no international mechanisms exist for systematically collecting, evaluating and sharing global fire information. There are also no established mechanisms at the international level to provide fire disaster management, support and relief.

IX.
Therefore the participants of the FAO/ECE/ILO Seminar on "Forest, Fire and Global Change" adopted the following conclusions and recommendations:

2. Conclusions

X.
The economic and ecological impact of wildland fire at local to global levels has been demonstrated at this seminar. The possibility of major world disasters, such as the transfer of radioactive materials in wildland fire smoke, and the substantial loss of human life in recent fires, has been scientifically documented. The lack of, and need for, a global statistical fire database, by which the economic and ecological impact of fires could be spatially and temporally quantified, was identified. Such a reliable database is essential, under current global change conditions, to serve sustainable development and the urgent needs of fire management agencies, policy makers, international initiatives, and the global modelling community.

XI.
Similarities in wildfire problems throughout the world are evident, particularly increasing fire incidence and impact coupled with declining financial resources for fire management, underlying the urgent need to coordinate resources at the international/global level in order to deal effectively with impending major wildland fire disasters.

XII.
As climate change is a virtual reality, with predicted significant impacts at northern latitudes, seminar participants recognize that boreal and temperate zone fire activity will increase significantly in the future, with resulting impacts on biodiversity, forest age-class distribution, forest migration, sustainability, and the terrestrial carbon budget. It is essential that future fire regimes in these regions be accurately predicted, so informed fire management decisions can be made.

3. Recommendations

XIII.
The seminar participants draw the attention of the Joint Committee to this serious situation and to expeditiously consider the following recommendations:

A.
Quantifiable information on the spatial and temporal distribution of global vegetation fires is urgently needed relative to both global change and disaster management issues. Considering the recent various initiatives of the UN system in favour of global environmental protection and sustainable development, the ECE/FAO/ILO Seminar on Forest, Fire and Global Change strongly urges the formation of a dedicated United Nations unit specifically designed to use the most modern means available to develop a global fire inventory, producing a first-order product in the very near future, and subsequently improving this product over the next decade. This fire inventory data will provide the basic inputs into the development of a Global Vegetation Fire Information System.


The FAO should take the initiative and coordinate a forum with other UN and non-UN organizations working in this field, e.g. various scientific activities of the International Geosphere-Biosphere Programme (IGBP), to ensure the realization of this recommendation.


The information given in the Appendices I to III (Draft Proposals for the Development of a Standardized Fire Inventory System) to these recommendations describe the information requirements (classes of information, information use), the establishment of mechanisms to collect and distribute fire inventory data on a global scale.

Appendix I (to Annex III)

Draft Proposals for the Development of a Standardized Fire Inventory System

I. Preamble

A Vegetation Fire Inventory System at both national and international levels serve a large number of practical needs:

1.
Regional - national fire management


a
budget - resource requirements


b
daily to annual tracking of activity compared to normal


c
long-term trends


d
interagency - intergovernmental assistance


e
changes in long term trends

2.
Regional - national non-fire


a
integrated assessments - monitoring of fire impacts on other resources


b
policies and regulations on



i
air quality



ii
global change



iii
biodiversity ?



iv
?

3.
International use of fire inventory


a
updated forest inventory; availability of timber; 

fire integrated in resource availability, salvage


b
market strategies


c
import- export policies - strategies


d
food and fibre availability rangelands


e
interagency - intergovernmental assistance agreements


f
national security



i
food and fibre assessment grass and fodder



ii
water supply and quality


g
research



i
global change



ii
integrated assessments monitoring


h
international treaties agreements



i
UNCED




- climate convention




- biodiversity



ii
CSD, IPF



iii
Montreal protocol on ozone



iv
IDNDR, others

4.
Economic data utility national, but not international compatibility of assumptions

Appendix II (to Annex III)

Information Requirements

A.
Classes of information


alpha type



fire start and end dates



fire location (lat, long; resolution?)



fire size



cause of fire


beta type



fuels - biome classification



fuel loading forest inventory, age class, size class


gamma type



fire characterization (crown, surface, etc.)



fuel consumption



structural involvement (wildland urban interface)


delta type (current ECE/FAO)



number of fires



area burned (by forest type)



cause of fires (number)


epsilon type



gas and aerosol emission data


eta type



total expenditure of fire programme



total fire suppression costs



total direct losses of merchantable timber, structural losses

B.
Decision Space Table

Information use
Information type
Frequency

of information *


alpha
beta
gamma
delta
eta


Regional/National (fire)
1.Budget resource requirements

2.Daily to annual fire activity

3.Long term trends

4.Interagency agreements

5.Resource allocation
X

X

X

X

X
X

X

X

X
X

X

X

X

X

X

X

X
A

DWMA

A

DWMA

DWM

Regional/National (non fire)

6.Assessment monitoring 

7.Air qualitypolicy regulations 

8.Global change policy regulations

9.Habitat change
X

X

X

X
X

X

X

X
X

X
X

A

A

A

A

International (fire)

10. Intergovernmental assistance
X
X
X

X
DWMA

International (non-fire)

11. Treaties and agreements
12. National security
13. Research
14. Market import/export forecasting
X

X

X


X

X

X

X
X

X

X
X

X

X
X

X
A

DWM

A

A

* D = daily;  W = weekly;  M = monthly;  A = annual

C.
Parsimonious Fire Inventory

Intergovernmental assistance at bilateral or regional level does not require a global data base. These agreements are regional and may differ in requirements from one region to another. If we exclude national security, we need only annual data for a global database. The gamma data type is assembled from the alpha data so there is no need to report this separately. The beta data on fuels can be obtained from other inventories, but must be standardized. The gamma data type will also require development of international standards before it can be considered. All vegetation fires must be included in this data base.

Appendix III (to Annex III)

Establishment of Mechanisms to Collect and Distribute Fire Inventory Data on a Global Scale

A.
Current State of Fire Inventory

· Data consisting of individual fire reports are developed by many nations, but many regions of the world are not covered.

· Only ECE and EU nations have established mechanisms to share data.

· Current shared data consists of statistics aggregated from individual fire reports.

· Data from remote sensing is rapidly becoming available, but only for fires that can be defined by either heat signature or by fire scars on the landscape.

B.
Issues

· A large number of uses of an international fire inventory have been identified in fire management, environmental policy and agreements, and in economic growth of nations.

· A parsimonious inventory has been identified which can be utilized by all nations (see statement on standardized fire inventory).

· There needs to be international agreement to provide fire inventory (similar to the FAO global forest inventory).

C.
Implementation

· Fire inventory at the global scale should consist of individual fire data of date of fire start and end, location of fire, size of fire, and cause of fire. Fire location from individual fire reports normally report origin of fire. Remote sensed data are more likely to report centre of burned area. Should fire reports contain centre rather than origin, in addition to origin?

· Two additional forms of data will be needed in the future, biome classification and fire characterization. Standard for these additional information will need to be developed

· Rapid electronic communication is available for nearly all parts of the globe. Fire inventory data can be made available through World Wide Web. FAO is an appropriate centre to compile and distribute these data.

· Remote sensed data will need to be placed in the same format as individual fire reports and be made available on World Wide Web. Images can also be made available through WWW. Appropriate potential centres for compilation and distribution of these data are ISPRA (EU) or NASA's EOS-DIS.

· Those nations which cannot provide data in electronic format, should agree upon a hard copy format which can be scanned and readily placed in electronic format.
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· Welcome and Introduction by ISDR Secretariat (F. Pisano)

· Welcome by host WMO (M.J. Coughlan)

· Adoption of the Agenda

Statements

· FAO-FRA Global Forest Fire Assessment 1990-2000 (GFMC/ J. Goldammer)

· Fire Situation in Africa (P. Frost)

· Fire Situation in Eurasia (E. Davidenko, J. Goldammer)

· Fire Situation in North America (B.J. Stocks)
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· Fire Emissions (J.G. Goldammer for M.O.Andreae)

· Climate Change and Fire (B.J. Stocks)

· Challenges for Policy Makers (S. Pyne)
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· Continuation of Statements

· Discussion
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09:00-12:30 Session III
· Elaboration of Proposals for ISDR-IATF

· Definition of Studies / State-of-Knowledge Reviews

14:00-17:00 Session IV
· Discussion of a statement for the Rio+10 Conference (World Summit on Sustainable Development, Johannesburg 2002), in support of the IATF initiative addressing the world summit

· Work Plan of WG-4

· WG-4 Publication

· Cooperation with Working Group on Early Warning (WG-2) and other WG’s of the IATF

· 3rd International Conference on Wildland Fire, Sidney, Australia, October 2002. Presentation by International Liaison Committee: Gary Morgan (Australasian Fire Authorities Council) and Denny Truesdale (North American Forestry Commission, Fire Management Study Group)

· 3rd Meeting of WG-4

· Close of meeting
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Johann G. Goldammer
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Max Planck Institute for Chemistry

c/o Freiburg University
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D - 79085 Freiburg

GERMANY

Fax: ++49-761-808012

Tel: ++49-761-808011

e-mail: johann.goldammer@fire.uni-freiburg.de

Food and Agriculture Organization (FAO)
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FAO Forestry Department
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Fax: ++39-06-5705-5137

Tel: ++39-06-5705-5978
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World Health Organization (WHO)
Mr. Dietrich Schwela

Department of Protection of the Human Environment

Occupational and Environmental Health Programme

World Health Organization

20, Avenue Appia

CH - 1211 Geneva 27

SWITZERLAND

Fax: ++41-22-791-4123

Tel: ++41-22-791-4261

e-mail: schwelad@who.int; d.schwela@geneva-link.ch

World Meteorological Organization (WMO)

Ms. Liisa Jalkanen

Scientific Officer

WMO, AREP/ENV

41 Av. Giuseppe Motta
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e-mail: Jalkanen_L@gateway.wmo.ch

United Nations Environment Programme (UNEP)
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United Nations Environment Programme
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P.O. Box 30552
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KENYA

Fax: ++254‑2-62 43 09

Tel: ++254‑2-62 34 50

e-mail: norberto.fernandez@unep.org

Asian Disaster Preparedness Center (ADPC)

Mr. David Hollister

Deputy Executive Director

Asian Disaster Preparedness Center (ADPC)

Km 44 on Pahoyothin Highway (AIT Campus)

P.O. Box 4, Klong Luang

Pathumthani 12120

THAILAND

Fax: ++66‑2-524‑5360

Tel: ++66‑2-524‑5354‑9 ext 102 or 524‑5381

e-mail: daveholl@ait.ac.th

SOPAC

Mr. Gary Morgan

Chief Fire Officer

Natural Resources and Environment

6/240 Victoria Parade (PO Box 500)

East Melbourne, Victoria 3002

AUSTRALIA

Fax: ++61-3-9416-4750

Tel: ++61-3-9412-4524

e-mail: gary.morgan@nre.vic.gov.au

2. Consultative Group
2.1 Regional Representatives
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Institute of Environmental Studies

University of Zimbabwe

P.O. Box MP 167

Mount Pleasant

Harare

ZIMBABWE

Fax: ++263‑4-332853

Tel: ++263‑4-302603
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e-mail: pfrost@science.uz.ac.zw
Australia / Pacific

Mr. Richard Sneeuwjagt
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17 Dick Perry Drive
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AUSTRALIA

Fax: ++61 8 93679913

Tel: ++61 8 93340375

e-mail: ricks@calm.wa.gov.au
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Mr. Gavriil Xanthopoulos

National Agricultural Research Foundation

Institute for Mediterranean Forest Ecosystems
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Terma Alkmanos, 11528

Athens

GREECE

Fax:

++30-1-07784602

Tel:

++30-1-07793142

e-mail:

gxnrtc@panafonet.gr

Mr. Eduard P. Davidenko

National Aerial Forest Fire Center of Russia

Avialesookhrana

Gorkogo St. 20

141200 Pushkino, Moscow Region

RUSSIAN FEDERATION

Fax: ++7-096-532-9220

Tel: ++7-096-532-2585

e-mail: eddav@space.ru

Central and South America

Mr. Oscar Cedeño S.

Director de Protección Forestal

Secretaría de Medio Ambiente y Recursos Naturales (SEMARNAT)
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Coyoacán 04100
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MEXICO

Fax: ++52 55547097

Tel: ++52 55540612

e-mail: vocedeno@semarnat.gob.mx
North America

Mr. Brian J. Stocks

Forest Fire and Global Change

Canadian Forest Service

Natural Resources Canada

1219 Queen Street East

Sault Ste. Marie, Ontario P6A 2E5

CANADA

Fax: ++1-705-759-5712

Tel: ++1-705-759-5740-2181

e-mail: bstocks@nrcan.gc.ca

South Asia

Mr. Daniel Murdiyarso

Deputy State Minister for Environment

Jl. D.I. Panjaitan Kav 24

Kebon Nanas, Jakarta Timur

INDONESIA

Fax: ++62‑21‑8580111

e-mail: d.murdiyarso@icsea.org

2.2 International Organizations (UN, non-UN)

Joint UNEP/OCHA Environment Unit, Emergency Services Branch
Mr. Vladimir Sakharov

Joint UNEP/OCHA Environment Unit, Emergency Services Branch
Geneva

Switzerland

Palais des Nations

CH - 1211 Geneva 10

SWITZERLAND

Fax: 
++41-22-917-0257

Tel: 
++41-22-917-1142

E-mail: sakharov@un.org

United Nations Economic Commission for Europe (ECE)

Mr. Jorge Najera

Economic Affairs Officer

Timber Section, UN-ECE Trade Division

Palais des Nations

CH - 1211 Geneva 10

SWITZERLAND

Fax: ++41-22-917-0041

Tel: ++41-22-917-3240

e-mail: Jorge.Najera@unece.org

FAO Silva Mediterranea

Mr. Ricardo Vélez

Chief, National Forest Fire Service and

Coordinator, FAO Silva Mediterranea Fire Group

General Direction of Nature Conservation
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Gran Via San Francisco, n( 4

E - 28005 Madrid

SPAIN

Fax: ++34-91-365-8379

Tel: ++34-91-366-5104

e-mail: ricardo.velez@gvsf.mma.es

Units and Secretariats of the UN System which are not members of the IATF

Convention on Biological Diversity (CBD)

(Focal Point t.b.d.)

Convention to Combat Desertification (CCD)

(Focal Point t.b.d.)

UN Framework Convention on Climate Change (FCCC)

(Focal Point t.b.d.)

United Nations Forum on Forests (UNFF)

(Focal Point t.b.d.)

Global Terrestrial Observing System (GTOS) and Committee of Earth Observation Satellite (CEOS): GOFC and DMSG Fire Groups

Mr. Chris Justice, Professor

Department of Geography

2181 LeFrak Hall

College Park, Maryland 20742

U.S.A.

Fax: ++1-301-314‑9299

Tel: ++1-301-405‑1600

e-mail: justice@hermes.geog.umd.edu

The World Conservation Union (IUCN)
Mr. Achim Steiner

Director General, IUCN

Rue Mauverney 28

CH - 1196 Gland

SWITZERLAND

Fax: ++41-22-999-0029

Tel: ++41-22-999-0295

e-mail: Achim.Steiner@iucn.org

2.3 Science and Academia

Mr. Meinrat O. Andreae, Professor

Director, Biogeochemistry Department

Max Planck Institute for Chemistry

PO Box 3060

D - 55020 Mainz

GERMANY

Fax: ++49-6131-305487

Tel: ++49-6131-305420

e-mail: moa@mpch‑mainz.mpg.de

Mr. Stephen J. Pyne, Professor

Biology Department

Arizona State University

Box 872501

USA - Tempe, AZ 85287

U.S.A.

Fax: ++1-480-965-3562

Tel: ++1-480-965-4092

e-mail: stephen.pyne@asu.edu

2.4 Development Agencies

Mr. Helmut Dotzauer

Team Leader, Integrated Forest Fire Management Project IFFM/gtz

and Sustainable Forest Management Project SFMP/gtz

Kekantoran Dinas Kehutanan Tk. I Kaltim

Jln. Kesuma Bangsa / Harmonika

Kotak Pos 1202

Samarinda, 75001

Kalimantan Timur

INDONESIA

Fax: ++62-541-733519

Tel: ++62-541-732625

e-mail: dotzauer@samarinda.org
2.5 Additional Institutions and Ad Hoc Experts

Denny Truesdale

North American Forestry Commission

Fire Management Study Group

USDA Forest Service

Washington

U.S.A.

Fax: ++1-202-205‑1174

Tel: ++1-202-205‑1588

e-mail: dtruesdale@fs.fed.us
2.6 ISDR Secretariat

Backstopper for WG-4

Ms. Etsuko Tsunozaki

ISDR Secretariat

Palais des Nations

CH-1211 Genève 10

Fax: ++41-22-917‑9098

Tel: ++41-22-917‑9719

e-mail: tsunozaki@un.org

Inter-Agency Affairs

Mr. Francesco Pisano

ISDR Secretariat

Officer for Inter-Agency Affairs

Officer in Charge of the ISDR Secretariat

Palais des Nations

CH-1211 Genève 10

Fax: ++41-22-917‑9098 or ‑ 9099
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e-mail: pisanof@un.org

� This Executive Summary is taken from the FAO-FRA Global Forest Fire Assessment 1990-2000 Report (FRA Working Paper No. 55) that has been prepared jointly with the GFMC. Two paragraphs of the summary were omitted. See also:  <http://www.fao.org:80/forestry/fo/fra/docs/Wp55_eng.pdf>


� The full report of the meeting has been published in International Forest Fire News No.15, 40-47.
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