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EDITORIAL 

 
 

Strengthening International Cooperation in Wildland Fire Management 
 
The year 2007 started with a number of events in favour of recognizing and supporting the intent of 
the international wildland fire science and management community to strengthen international 
cooperation in fire management. The vision of building a global culture of fire management by sharing 
common goals and action had already received major support by the recommendations of the 
International Wildland Fire Summit of 2003 (see IFFN Special Issue No. 29) and the activities of the 
Global Wildland Fire Network (see IFFN Special Issue No. 31). 
 
While there was limited agreement by countries to develop an International Wildland Fire Accord, as 
suggested by the Wildland Fire Advisory Group (WFAG) in 2004 (see IFFN No. 31) and as laid down 
in a position paper “Framework for the Development of the International Wildland Fire Accord” jointly 
developed by the WFAG, FAO and Global Observation of Forest Cover / Global Observation of 
Landcover Dynamics (GOFC/GOLD) - Fire Mapping and Monitoring Team1, the FAO-hosted 
Ministerial Meeting on Sustainable Forest Management and the FAO’s Commission on Forestry 
(Rome, Italy, 2005) called upon FAO, together with the United National International Strategy for 
Disaster Reduction (UNISDR) and collaborating partners to prepare a strategy to enhance 
international cooperation in fire management.  
 
As follow up, an Expert Consultation on Wildland Fire Management (Madrid, Spain, 2006) 
recommended that the foundation of the strategy to enhance international cooperation in fire 
management should include: (i) a Global Assessment of Fire Management; (ii) a review of 
International Cooperation; (iii) the development of Voluntary Guidelines for Fire Management; and (iv) 
an implementation partnership. The first three products were collectively developed by fire experts 
from throughout the world, notably by representatives of the Global Wildland Fire Network, and 
presented to the 2007 meeting of FAO’s Commission on Forestry. The Committee requested FAO, in 
collaboration with the United Nations International Strategy for Disaster Reduction Global Wildland 
Fire Network and other partners, to finalize the Strategy to Enhance International Cooperation on Fire 
Management and welcomed the plan to present it at the 4th International Wildland Fire Conference, to 
be held in Spain in May 2007. The Committee also welcomed the development of Voluntary 
Guidelines on Fire Management in a multi-stakeholder process. It recommended that Members and 
forestry stakeholders make use of the guidelines and that FAO and partners facilitate their 
implementation in order to improve practices on the prevention, suppression and recovery from forest 
fire. The Committee also recommended that the Guidelines be maintained as a living document, to be 
updated and improved by incorporating feedback from implementation at country level. 
 
The 4th International Wildland Fire Conference, which was held in Seville from 14 to 17 May 2007, 
provided a forum for fire management leaders, politicians, professionals, researchers and practitioners 
from throughout the globe to discuss and work on critical fire issues affecting people, communities, 
resources and ecosystems in all Regions and work on a cooperative way in the consolidation of a 
Global Wildland Fire Management Strategy; and to strengthen the effectiveness of the Regional 
Wildland Fire Networks and support their links into the UNISDR Global Wildland Fire Network 
 
 
 
 
Freiburg – Geneva, June 2007                Johann G. Goldammer 
 

                                                      
1 http://www.fire.uni-freiburg.de/GlobalNetworks/Global-Wildland-Fire-Framework-12-April-2005.pdf  
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The 4th International Wildland Fire Conference 
13-17 May 2007, Sevilla, Spain 

The Announcement 
 
Rationale and Introduction 
 
The protection of the world’ environment cannot be effective without national and international fire 
management policies for natural, semi-natural and cultural landscapes and ecosystems that constitute 
an essential part of the habitable land and the functioning of the global system. National and 
international policies must be designed to meet both the specific local and the common global threats 
from wildfires and excessive application of fire in land-use change. These policies must be developed 
cooperatively with all the stakeholders involved in the protection of the environment and humanity. 
 
A series of International Wildland Fire Conferences was initiated in the late 1980s aimed at bringing 
together both the technical members of the fire community and the authorities concerned with policy and 
national practices in wildland fire management to realise their common interests of wildland fire risk 
management and disaster reduction at local, national, regional and global scales. 
 
During the International Wildland Fire Summit, held in Sydney, Australia, on 8 October 2003, the 
invitation presented by the representatives of Spain to organize and host the 4th International Wildland 
Fire Conference in 2007, was accepted. 
 
The first general announcement of the Conference was presented at the 17th Session of the FAO 
Committee on Forestry, Rome, 15 March 2005, and at the 5th Session of the United Nations Forum on 
Forests, New York, 18 May 2005. The Inter-Agency Task Force for Disaster Reduction of the United 
Nations International Strategy for Disaster Reduction (UNISDR) at its 12th Session (22 November 
2005) welcomed the proposal that the 4th International Wildland Fire Conference be held in Spain in 
2007 under the auspices of ISDR and FAO. 
 
Objectives 
 
Building on the objectives and outputs of the previous International Wildland Fire Conferences (Boston 
1989, Vancouver 1997, Sydney 2003), the objectives of the 4th Conference will: 
 

- Provide a forum for forest fire management leaders, politicians, professionals, researchers 
and practitioners from throughout the globe to discuss and work on critical fire issues affecting 
people, communities, resources and ecosystems in all Regions and work on a cooperative 
way in the consolidation of a Global Wildland Fire Management Strategy. 

- Strengthen the effectiveness of the Regional Wildland Fire Networks and support their links 
into the UNISDR Global Wildland Fire Network 

- Provide a forum for the fire management industry, research organizations and fire specialists 
to display innovations, new technologies, products and methods for wildland fire management 
and interact with the Conference participants. 

 
Organizers 
 
The hosts and organizers of the Conference are the Ministry of Environment and the Junta de 
Andalucía of Spain, in cooperation with the International Liaison Committee (ILC), sponsored by the 
USDA Forest Service and the Fire Management Working Group, which was also responsible for 
organizing the previous three International Wildland Fire Conferences (Boston 1989, Vancouver 1997, 
Sydney 2003), the Wildland Fire Advisory Group of the United Nations International Strategy for 
Disaster Reduction (UNISDR) and the International Association of Wildland Fire. 
 
The Conference will be held under the auspices of the United Nations International Strategy for 
Disaster Reduction (UNISDR), the Food and Agriculture Organization of the United Nations (FAO) and 
the European Commission. 
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   U N I T E D   N A T I O N S                                      N A T I O N S   U N I E S 

 
 

4th International Wildland Fire Conference 
Sevilla, Spain, 13-17 May 2007 

Opening Address by John Holmes 
UN Under-Secretary-General for Humanitarian Affairs 

 
Wildland Fires – Towards Enhancing International Cooperation to Reduce the Negative 

Impacts of Fire on the Environment and Humanity 
 
 
Ladies and Gentlemen: 
 
I would have very much wished to be with you today as the subject is of crucial importance to our 
work. Unfortunately, previous commitments have prevented me from attending the 4th International 
Wildland Fire Conference in person. 
 
It has been almost four years since the 3rd International Wildland Fire Conference and the first 
International Wildland Fire Summit were held in Sydney in October 2003. The outcomes of the Summit 
were inspired by the fire situation in Australia, often referred to as the “Fire Continent”.  
 
While it has been recognized that fire has its place in nature and must be managed carefully, there are 
signs indicating that natural and sustainable anthropogenic fire regimes are changing. Land-use and 
land-use change, the dependence of growing human populations on the natural environment, as well 
as the impacts of regional climate change, result in an increasing vulnerability of societies and an 
increasing risk of wildfires disasters. 
 
Spain is one of the countries, which over the last five years has systematically and successfully called 
for cooperation in fire management with European countries and neighbours. Mutual assistance 
between countries in managing large fire disasters became more efficient in the extremely dry fire-
prone year of 2003 and thereafter due to the foresight of decision makers of which some of them are 
participating in this conference.  
 
However, there is not only the need to cooperate in fire disaster response. Fire prevention and 
preparedness are most effective in reducing the risk of large, less controllable fire disasters. This is 
why the International Wildland Fire Summit of 2003 endorsed a “Strategy for Future Development of 
International Cooperation in Wildland Fire Management”. 
 
One of the major implementers of the Strategy was the Global Wildland Fire Network. The Global 
Wildland Fire Network, which provides an umbrella of 13 Regional Wildland Fire Networks and is one 
of the most active programmes operating under the auspices of the United Nations International 
Strategy for Disaster Reduction. The last global fire assessments conducted in 2000 and 2006 were 
based on inputs of the Regional Wildland Fire Networks. With this information and data the United 
Nations agencies have obtained a realistic picture of the dimension of fire use, wildfire occurrence and 
the impacts of fire on planet Earth. This information is enabling the UN system to respond within the 
scope of the mandates of UN specialized agencies and programmes. 
 
The International Strategy for Disaster Reduction intends to continue supporting the Global Wildland 
Fire Network and its Advisory Group. Both bodies are important for the implementation of the Hyogo 
Framework for Action 2005-2015 “Building the Resilience of Nations and Communities to Disasters”, 
which was formulated by the World Conference on Disaster Reduction in 2005. The development of a 
Global Wildland Fire Early Warning system within the envisaged multi-hazard Global Early Warning 
System, proposed by former UN Secretary General Kofi Annan in 2005, will be an essential 
improvement. The UNISDR International Early Warning Programme is facilitating the realization of this 
ambitious endeavour. 
 
This conference is an important milestone for recommending action in view of a possible Global 
Strategy to Enhance International Cooperation in Wildland Fire Management. 
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Ladies and gentlemen, I congratulate the Government of Spain and the Regional Government of 
Andalusia for accepting the challenge of organizing and hosting the 4th International Wildland Fire 
Conference. The outcomes of this conference will be crucial for the consolidation and functioning of 
the Global Wildland Fire Network and the effective implementation of the Hyogo Framework for Action 
and the ISDR.  
 
Please allow me also to thank all members of the Global Wildland Fire Network for coming to Sevilla 
and contributing to this conference. Many of you have taken on the burden of intensive preparatory 
work and long-distance travel in order to be part of a process, which will contribute to sustainable 
development and protection of the world’s vegetation resources and to reduce the negative impacts of 
fire on the environment and humanity. 
 
Ladies and gentlemen, with these words, I wish you every success in your deliberations. Thank you. 
 

--- The speech was delivered by Douglas Pattie --- 
--- Senior Coordinator of the UN/ISDR Platform for the Promotion of the Early Warning --- 

 
 
 
 
 

 
 

Opening Address by FAO 
Delivered by José Antonio Prado, Director, Forest Management Division 

 
Señoras y Señores: 
 
En nombre del Sub-Director General del Departamento Forestal de la FAO, Sr. Jan Heino hago llegar 
a ustedes un cordial saludo y nuestro agradecimiento al Ministerio de Medio Ambiente de España y a 
la Junta de Andalucía por la posibilidad de contribuir a esta IVa Conferencia Internacional sobre 
Incendios Forestales.  
 
Para la FAO los incendios forestales y el manejo del fuego son temas que, desde hace algunos años, 
tienen una alta prioridad en su agenda.  
 
Los países miembros de la FAO, reconociendo el papel crítico del fuego como elemento natural 
esencial para la mantención de ciertos ecosistemas y como una herramienta económicamente 
efectiva para el uso de la tierra, por una parte; y por otra, como la causa de grandes pérdidas 
humanas, económicas, sociales, ambientales y culturales, que comprometen los medios de 
subsistencia de millones de personas cada año; han hecho un llamado, a través de la reunión 
Ministerial de Marzo de 2005 y del Comité Forestal del mismo año, para que la FAO, en estrecha 
colaboración con los países miembros y con otras organizaciones, desarrollase una estrategia 
mundial a fin de incrementar la cooperación internacional en el manejo del fuego. 
 
Siguiendo este mandato y reflejando el interés de los países y de otros grupos interesados en el 
tema, la FAO ha facilitado un proceso de amplia participación para el desarrollo de dicha estrategia, 
en la que se incluyen, como elemento central, unas directrices de carácter voluntario para el manejo 
del fuego, que vamos a presentar hoy.  
 
Dichas Directrices han sido previamente sometidas a la consideración de los 137 países miembros y 
la Comunidad Europea, en la última reunión de la Comisión Forestal de la FAO, en marzo de 2007. 
 
Los países han reconocido el trabajo realizado y han recomendado a la FAO y a las organizaciones 
asociadas que presenten las Directrices en ésta, la IV Conferencia Internacional sobre Incendios 
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Forestales, aquí en Sevilla, por considerar que se trata de la más importante serie de reuniones 
organizadas en relación al manejo del Fuego.  
 
Sinceramente esperamos que tanto las Directrices como los otros componentes de esta estrategia 
sean un verdadero aporte al manejo del fuego a nivel global. 
 
A nombre de la FAO y de las demás organizaciones y países que han trabajado activamente en esta 
iniciativa, entre los que quiero hacer especial mención al Ministerio de Medio Ambiente de España; el 
Servicio Forestal de los Estados Unidos de América; la Red Global de Manejo del Fuego, The Nature 
Conservancy (TNC) y el Instituto Nacional de la Investigación Agrícola de Francia, quiero invitarles a 
un análisis detallado de la estrategia durante la Conferencia y lo más importante, invitarlos a utilizar 
los directrices en su trabajo cotidiano y ayudarnos a encontrar formas de cooperación para hacer del 
fuego una herramienta segura para quienes realmente lo necesitan y para reducir al máximo los 
daños provocados por los incendios forestales.  
 
Finalmente quiero agradecer y al mismo tiempo felicitar al Gobierno de España; a la Junta de 
Andalucía y al Comité Internacional de Enlace por la Organización de la IV Conferencia Internacional 
sobre Incendios Forestales. Reunir esta enorme audiencia de autoridades y expertos de todo el 
mundo ya es un gran éxito. 
 
No nos cabe duda que al final de esta semana de intenso trabajo, se habrán logrado los objetivos, y 
habremos dado un importante paso en la lucha global contra los incendios forestales.  
 
Muchas gracias. 
 
 
 
 
 
 
 

 
 

Venue of the 4th International Wildland Fire Conference 
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4th International Wildland Fire Conference 
Recommendations of Session A 

 
Evaluación del Fuego en la Región de Latinoamérica: 

Mesoamérica, Caribe y América del Sur 
 

Conclusiones y Recomendaciones 
 
 
Situación de los incendios y las capacidades de Manejo del Fuego 
 
Mesoamérica 
 

1. Los Gobiernos en general reconocen el incremento de los incendios forestales en la región. 
2. Los Gobiernos reconocen que la prevención y el control de incendios revisten importancia, sin 

embargo debido a limitaciones de orden político muchas iniciativas no logran resultados 
concretos. 

3. Las actividades de desarrollo que realiza el ser humano son la principal causa en la 
propagación de incendios forestales que muchas veces son el resultado de una problemática 
de inequidad social, falta de tenencia de la tierra, falta de cultura forestal y de información, 
políticas gubernamentales mal orientadas o desconocimiento de las mismas, así como 
propuestas fuera del contexto de la realidad. 

4. Los cambios climáticos producidos por el fenómeno de “El Niño” y las diversas acciones de 
deterioro al ambiente que ha originado el ser humano a través de la quema de pastizales, la 
agricultura tradicional, la roza y quema, o los incendios accidentales; han incidido en la 
recurrencia de los incendios forestales en toda la región, afectando una gran variedad de 
ecosistemas naturales, poblaciones humanas y las economías nacionales. 

5. En Mesoamérica se han desarrollado diferentes actividades a través de los últimos diez años, 
las cuáles buscaron aumentar la integración de los países en el tema de Manejo del Fuego. 

6. La región dispone de recursos humanos de base entrenados, de sistemas de detección y 
equipamientos y herramientas para el control. 

7. A pesar de los avances logrados en los últimos años en la consolidación y el desarrollo de 
programas de Manejo del Fuego en los países de la región, se requiere de un mayor 
compromiso político y asignación de recursos financieros, con el fin de implementar una serie 
de acciones relacionadas con el Manejo del Fuego en cada país de la región. 

8. En los últimos años el énfasis en las políticas de los países se ha dado en control de 
incendios y estrategias para el fortalecimiento local en prevención de incendios. 

9. Técnicamente, es necesario incrementar y adaptar el entrenamiento en Manejo del Fuego en 
cada país; mejorar la planificación, la organización y la detección e implementar sistemas de 
predicción de incendios forestales a nivel regional. 

10. Es necesario aún, descentralizar actividades de prevención y control de incendios a nivel de 
las comunidades, municipios y organizaciones civiles, fortaleciendo las capacidades técnicas, 
los recursos y el equipamiento disponible. 

11. Se requiere incrementar los niveles técnicos para la predicción, detección y monitoreo de 
incendios forestales en los países de la región. 

 
 
Caribe 
 

1. En los países del Caribe ocurren incendios forestales, no obstante la información sobre los 
mismos no esta disponible o no es divulgada convenientemente, siendo incierta la situación 
del fuego en la región 

2. Las causas probables de incendios forestales en el Caribe son: incendios provocados por el 
uso del fuego con los fines de limpiar tierras agrícolas, mejorar pastos en la ganadería, crear 
asentamientos humanos etc.; incendios provocados por negligencia o deliberados para 
resolución de conflictos; incendios por causas naturales. 

3. El fuego mantiene tipos de bosques en las islas del Caribe los cuales aparecen ligados a 
bosques de pinos. La mayoría de los incendios forestales ocurren en bosques secos y la 
mayoría de los asentamientos humanos se localizan en zonas de las islas de bosques secos, 
aumentando los riesgos de incendios. 
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4. La época de incendios en todos los países de la región es definida por la época de sequía y 
se presenta de forma común durante los primeros cinco meses del año. 

5. En la gran mayoría de los países existen instituciones responsables de una u otra forma en la 
protección contra los incendios forestales y en otros tipos de vegetación; sin embargo, no es 
posible definir en todos los casos, si las instituciones correspondientes a cada país se ocupan 
de los incendios forestales, de incendios estructurales o de ambos tipos de incendios. 

6. Las necesidades y limitación de los países de la región en materia de incendios es muy 
variable debido a la dispersión natural de las islas, sus diferentes tamaños y economías. 

7. Todos los Estados han reconocido como una prioridad la prevención y el control de incendios 
y la necesidad de disponer de programas de educación en las escuelas básicas, medias y 
superiores. 

8. Se reconoce la necesidad de involucrar a las comunidades locales en la detección de 
incendios. 

9. Muchos Estados disponen de legislación que regula el uso del fuego, principalmente en la 
agricultura, sin embargo el nivel de aplicación de la leyes es bajo por limitadas capacidades 
en control o porque son controversiales en su implementación. 

10. Las necesidades de colaboración son apreciadas en todos los países y deberían 
incrementarse a mejorar la efectividad en la prevención y control de incendios. 

 
América del Sur 
 

1. Los incendios forestales constituyen un severo problema en América del Sur, por sus graves 
consecuencias en la destrucción de recursos naturales renovables y sus impactos 
económicos, sociales y ambientales. 

2. Los incendios forestales se presentan en la región de manera muy variable entre un país y 
otro, debido a las diferencias en las condiciones climáticas, vegetacionales, orográficas, uso 
de la tierra, niveles culturales y comportamiento de las poblaciones humanas existentes. Ello 
lleva a que la ocurrencia y la propagación del fuego difieran en forma notable de un país a 
otro, incluso, internamente en un país se pueden observar diferencias significativas en cuanto 
a la magnitud y características del problema y, también entre una temporada de incendios y 
otra. 

3. La forma y la efectividad de la gestión en el control de los incendios presentan también 
grandes variaciones entre los países. Las distintas capacidades económicas de cada país 
establecen diferencias para la implementación de programas de Manejo del Fuego, en el nivel 
de conocimiento sobre el problema y en la aplicación de tecnologías y esquemas 
organizativos eficientes. 

4. Sólo en algunos países se encuentran en operación sistemas estadísticos nacionales con 
información completa y confiable sobre incendios. En algunos casos existen antecedentes 
nacionales parciales. Prácticamente en la mitad de los  países no existe información 
disponible al respecto, o bien no se publica. 

5. En general más del 95 % de la causalidad de incendios en la región obedece a causas 
antrópicas. 

6. En los países de la región la responsabilidad de la protección forestal recae, por lo general, 
en agencias gubernamentales. Sin embargo, a pesar que los bosques constituyen uno de los 
principales recursos nacionales, en la mayoría de los casos, el sector forestal no está 
claramente identificado y organizado y/o posee una baja jerarquía en el aparato público.  

7. En general, todos los países cuentan con una legislación forestal que sirve de base para el 
enunciado de reglamentaciones que, con distintos énfasis, abordan de alguna manera el 
problema de los incendios forestales y la utilización del fuego. 

8. Se aprecia una gran diversidad de realidades y una distinta profundidad en el tratamiento del 
problema de los incendios, posiblemente relacionada con la particular demanda social que se 
presenta en cada país. El problema de incendios y uso del fuego está presente en muy 
diversos grados. 

9. La legislación sobre institucionalidad es insuficiente o incompleta en la mayoría de los países. 
En muchos casos, se transfiere la responsabilidad del combate de los incendios a 
instituciones no forestales, con un entendimiento tácito que se trata de un problema 
circunstancial, el cual será abordado en la práctica con recursos improvisados de voluntarios 
o fuerzas armadas. 

10. Se comprueba en muchos países que las agendas políticas en materia de incendios 
forestales resultan preferentemente de la movilización de demandas y/o  presiones y no de un 
proceso racional de evaluación de necesidades, valores y objetivos, sin embargo varios 
países de la región disponen de planes o estrategias nacionales de manejo del fuego. 
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11. Existen aún importantes oportunidades para promover el desarrollo de políticas públicas para 
la prevención y el control de incendios forestales, especialmente en aquellos países que 
carecen de definiciones frente al problema, o que cuentan con postulados insuficientes, 
precarios o desconectados de las demandas y posibilidades efectivas de materializar 
acciones. 

 
 
Conclusiones y Recomendaciones 
 
Los participantes de la Sesión Regional “A” recomiendan a las autoridades de todos los niveles y a las 
organizaciones internacionales: 
 

1. Ejecutar las Estrategias de Cooperación para el Manejo del Fuego, elaboradas y acordadas 
en América Latina y el Caribe, invitando a los gobiernos de los países de la región a asumir 
compromisos de contribución para la implementación de acciones acordadas en los Grupos 
de Trabajo para el Manejo del Fuego de Centroamérica, Caribe y América del Sur, 
favoreciendo la utilización del capital de conocimientos en la región para una rápida 
transferencia a las particulares necesidades de cada miembro y creando condiciones que 
permitan la expansión de las bases de recursos. 

 
2. Recomendar el reconocimiento oficial de los Grupos de Trabajo para el Manejo del Fuego de 

Centroamérica, Caribe y América del Sur bajo el auspicio, entre otras, de la EIRD de la 
Organización de las Naciones Unidas y el GFMC, fortaleciendo la vinculación con la Red 
Mundial de Incendios Forestales y agencias internacionales. 

 
3. Crear mecanismos financieros nacionales y regionales para el manejo del fuego e 

implementación de las estrategias de Centroamérica, Caribe y América del Sur, incluyendo 
mecanismos privados adicionales a las agencias de financiamiento existentes, promoviendo 
el uso de incentivos que estimulen las buenas prácticas de manejo de los recursos forestales, 
pecuarios, agroindustriales y del fuego.  

 
4. Fortalecer la cooperación y el intercambio de conocimientos y recursos entre los países de la 

Región, con la participación de los gobiernos, ONG’s, comunidades, sociedad civil organizada 
y agencias de cooperación, alentando la participación de Universidades y entidades de 
ciencia y tecnología en todas las áreas que forman los ejes del manejo integral del fuego. 

 
5. Fortalecer y homologar las capacidades técnicas nacionales en el Manejo del Fuego y 

rehabilitación ecológica de áreas afectadas por incendios. 
 
6. Fortalecer los conocimientos y las capacidades de las comunidades rurales y la cultura del 

riesgo a nivel de la sociedad general, alentando la gestión participativa en el manejo del fuego 
y promoviendo las buenas prácticas del uso del fuego reconociendo los impactos positivos. 

 
7. Promover el desarrollo de políticas nacionales y regionales contemplando la integración del 

Manejo del Fuego a las políticas públicas de manejo de tierras, desarrollo sostenible y 
conservación de la diversidad biológica, sustentadas en una gestión participativa. 

 
8. Alentar el diálogo y la evaluación sobre las implicancias de proyectos de Manejo del Fuego 

respecto al potencial incremento en la captación de carbono, bajo el Mecanismo de 
Desarrollo Limpio, favoreciendo una mayor integración entre el manejo del fuego y la 
mitigación del cambio climático. 

 
9. Promover el desarrollo de protocolos entre países de la región para operaciones de control de 

incendios, los cuales representarán para los gobiernos nacionales, principios guías para la 
asistencia durante emergencias. 

 
10. Generar a nivel regional los mecanismos necesarios para que países, organismos 

multilaterales, agencias donantes y de cooperación, fundaciones, entre otros, puedan apoyar 
con asignación de recursos a la atención de emergencias en los países de América Latina y 
el Caribe. 
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11. Revisar mecanismos existentes de colección de datos y terminología usada y acordar entre 
los países un formato y glosario comunes a nivel regional. 

 
12. Alentar el desarrollo de programas de protección contra incendios en el ámbito regional 

contemplando la evaluación del peligro de incendios e identificación de áreas vulnerables y 
estableciendo un mapeo de información regional de incendios (sensibilidad / vulnerabilidad de 
ecosistemas, riesgo de incendios). 

 
13. Considerando los impactos globales en las regiones (cambios demográficos, de usos de la 

tierra, del clima, expansión de la pobreza), los participantes de la Sesión “A” recomiendan a la 
4ta, Conferencia Internacional de Incendios Forestales: 

 
a. Avanzar mediante consultas regionales en la discusión de los temas globales que están 

impactando en las áreas geográficas representadas en las Sesiones Regionales de esta 
4ta. Conferencia, a través de la participación de las redes regionales. 

 
b. Apoyar la realización de la 2da. Cumbre Internacional sobre Incendios Forestales en los 

próximos 2 años bajo el auspicio de la comunidad internacional involucrada. 
 
Los participantes de la Sesión Regional "A" instan a las autoridades y las organizaciones 
internacionales a proporcionar la ayuda financiera y técnica a la Red Mundial de Incendios Forestales, 
y en particular a los tres Grupos de Trabajo en red de Centroamérica, Caribe y América del Sur 
representados en esta Sesión.  
 
 
Sevilla, España, a 16 de Mayo de 2007 
 
 
 
 
 
 

4th International Wildland Fire Conference 
Recommendations of Session B 

 
Australasia and North America 

 
Standardization in Fire Management – A Key for Cooperation 

 
During this Regional Session, the use of the term ‘Fire Management’ was that as defined within the 
Voluntary Guidelines. 
 
Self-assessment of the fire situation and fire management capabilities: 
The Australasia and North America Regional Session was presented with, and subsequently 
supported the findings of the FAO Fire Management Global Assessments of 2006, conducted within 
the framework of the Global Forest Resources Assessment 2005 (http://www.fao.org/forestry/en/). 
 
Global issues impacting on the two regions were identified and discussed. They included: 
 

- Fire suppression challenges – steadily increasing costs, demographic changes (limited young 
recruitment), increasing fire activity and greater demand on limited resources, equipment 
renewal and upgrades, and litigation 

- Wildland-Urban Interface (WUI) – continuous expansion of the WUI and greater exposure to 
fire regimes of increasing fire activity 

- Land management – focus on the core issue of fire in land management rather than the 
suppression of wildfire 

- Climate change – consistent general trend of increasing area burned, fire intensity, fire 
severity, and longer fire seasons  

- Air quality – increasing wildfire activity causing release of greater amount of pollutants, 
resulting in greater public exposure to hazardous emissions  
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Conclusions / Recommendations: 
 
This regional session has highlighted the existing strong cooperative approach between the two 
geographic regions in fire management and fire research. Both regions are experiencing similar issues 
of increasing fire activity, increasing threat to human life, health and property, and greater demand on 
limited suppression resources. Resource sharing and multi-agency integration (through the Incident 
Command System, ICS) are key strategies for adapting to new emerging fire regimes, and the 
Australasia and North American regions are in a unique position to strengthen their capacities in this 
regard due to hemispheric differences in fire season timing. These factors have paved the way for 
enhanced cooperation through the signing of several Memorandums of Understanding: 
 

- Canadian Interagency Forest Fire Centre and the United States Forest Service 
- Canadian Interagency Forest Fire Centre and the Australian -New Zealand Forests Fire 

Management Group 
- Canadian Interagency Forest Fire Centre and the Australasian Fire Authorities Council 
- United States Forest Service and the Bushfire Cooperative Research Centre 

 
The Australasia and North America Regional Session recommends to the 4th International Wildland 
Fire Conference: 
 

1. That a series of Regional Consultations be held globally, within the next 1-2 years, to progress 
the global issues which are impacting on the geographic areas covered in this 4th International 
Wildland Fire Conference’s regional sessions.  

 
2. That the 2nd International Wildland Fire Summit be held within the next 2 to 4 years under the 

auspices of the United Nations, aimed at developing a non-legally binding international accord 
on cooperation in wildland fire management. 

 
3. That the international wildland fire community pursue the development of a global-scale 

international resource sharing strategy to assist countries with a) fire management planning 
activities (including prescribed fire for ecological purposes and fuels management), and b) 
active support during periods of wildland fire disaster. 

 
4. Adopt the Strategies and Voluntary Guidelines for fire management and that the United 

Nations develops standards (e.g. training, fatigue management) to assist with the 
implementation of the Guidelines. 

 
5. Encourages organizations to participate in Fire Management Actions Alliance as one part of 

the adoption of the Voluntary Guidelines. 
 
6. That the United Nations promotes the global adoption of ICS including the publishing of an 

annual list of countries which have implemented ICS. 
 
7. That a Symposium be held for fire management training professionals, within the next 2 years, 

to encourage global collaboration on training.  
 
 
In accord with the desire to see further action on global issues impacting on wildland fire within the 
geographic regions of Australasia and North America, the Regional Session proposed that the 
Australasia and North America collaborators shall hold a joint Regional Consultation, in 2008.  
 
The joint Regional Consultation will draw upon the collective intelligence to provide specific actions for 
global issues including the impacts of climate change, Wildland-Urban Interface, water availability, and 
management of the changing vegetative cover. In recognition of the need for scientific evidence to 
underpin the management policies, the Regional Consultation will bring together both academic and 
operational fire managers. 
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4th International Wildland Fire Conference 

Recommendations of Session C 
 

Europe, Southeast Europe, Mediterranean North Africa and Caucasus 
 

Regional Fire Assessment and Conclusions and Recommendations 
 
I. Self-assessment of the fire situation and fire management capabilities 
 
1. Introduction 
 
Fires in the Mediterranean Basin are more than just a consequence of long periods of drought; they 
can also be considered an indicator of the socio-economic differences between the different areas 
comprising the Mediterranean Basin and their respective levels of development. The highest number 
of fires and the most extensive areas are reported in the Mediterranean countries in the North of the 
Basin (Europe). This tendency appears to be extending from the Northwest to the East. 
 
Socio-economic change in recent decades influences the risk of fires, given that it increases the 
flammability of the ecosystems. The changes with the greatest repercussions are:  
 
a)  Rural depopulation, which leads to neglected areas of land. These areas are then invaded by 

natural and spontaneous vegetation that burns with a greater flammability. In addition, the aging 
population staying behind also increases the risk, given that traditionally farmers and shepherds 
burn the land themselves to control vegetation.  

 
b)  Concentration of the population in urban areas, which widens the wildland/urban interface. The 

growing vegetation in the surrounding areas can eventually increase the risk to new residences 
(first or second homes).  

 
c)  Shifts in priorities in forestry policy, which formerly were centred on the production of wood and 

other raw materials, are currently focused on nature conservation, landscape conservation and 
recreation. The decrease in timber removal and logging in some areas have led to increased 
amounts of biomass in woodlands, and hence increased flammability. 

 
The reduced frequency of fires in the south and east of the Basin, where these changes have not 
occurred, contrasts noticeably with the high risk present at the Western European countries of the 
Basin.  
 
To counter such a risk, during the last two decades the countries of the “fire club” (Portugal, Spain, 
France, Italy, Greece), have greatly improved their fire suppression resources at a high economic cost, 
with apparently acceptable results. Nevertheless, the possibilities of continuing to make large 
investments to combat the continued worsening of the problem seem almost expended. Thus, new 
approaches to forest fire defence are required to improve the strategies of prevention and 
suppression. 
 
 
2. Determining factors 
 
2.1 Ecological factors 
 
Weather conditions and the way in which weather has been modified by the climate change do not 
seem to be leading to any lessening of the long periods of drought (3 – 6 months) in which vegetation 
becomes readily burnable. In addition, an increase in dry storms in those periods has been observed. 
As this coincides with extensive accumulation of fine fuels in the fields due to rural desertion, it could 
lead to highly intense fires in many zones at the same time. 
 
2.2 Economic factors  
 
The economic value of forest areas in the Mediterranean climate is lower than in any other sector, due 
to the slow growth of the species present and the scarce demand for the products that can be 
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obtained from the land, except for cork. The low direct economic value discourages investments that 
could improve the productivity of the land.  
 
The risk of forest fires is an additional negative factor for the economy. Until now it has not been 
possible to establish—not to mention consolidate—a fire insurance system that facilitates the process 
of obtaining credits and, as a result, investments. Unfortunately, the environmental values in the forest 
areas are not able to attract capital investments geared toward high profitability. 
 
2.3 Demographic factors 
 
The Mediterranean Basin is a region with a growing population. From 1950 to 2000, the population 
grew from 225 million people to 450 million. Projections indicate that by 2050 it could reach 600 
million. However, this population is concentrated in the coastal areas and in some built-up urban areas 
inland. Specifically, the urban population for the entire Basin constituted 60 percent of the total 
population in 1970 and reached 70 percent in 2000.  
 
In the countries in the north of the Basin, the proportion is already at 90 percent. That is, rural areas 
are emptying and the mountainous woodlands, in particular, can already be considered deserted. The 
current elevated migratory movements do nothing to alter this situation, given that immigrants settle 
mainly in urban areas and in highly-productive agricultural zones (that is, areas with the most 
employment opportunities). In the short term, the desertion of rural areas leads to neglected land 
where natural regeneration takes over. During many years this land will present a high flammability. In 
addition, a low population also means lack of labour for carrying out forestry work in general and fire 
protection work in particular. 
 
2.4 Political factors 
 
The situation described in the above points is naturally not attractive enough to interest politicians in 
woodland protection. However, the urban population’s demand (through voting) for environmental 
protection has contributed to the establishment of permanent protection programs as one more of the 
services offered by the welfare state. Nevertheless, these services suffer the usual defects of such an 
approach: firstly, priority is given to the most urgent matters (fire suppression), which barely leaves 
resources available for the most important matters (prevention).  
 
Secondly, government intervention generates passiveness among the population on one hand, and, 
on the other hand, a demand for impossible results in extreme danger conditions not clearly 
understood by the public. 
 
 
3. Results of suppression work 
 
As stated above, the majority of resources are centred on fire suppression, with the general criteria 
that all fires must be put out. The policy of allowing fires to burn in some areas (natural prescribed 
burning) is not considered a possibility under any circumstances.  
 
The large amount of property and goods to be protected in urban areas, as well as the development of 
fire services in those areas, has in many cases led to responsibility for fire suppression being 
transferred to those services, disassociating it from forestry activities.  
 
As this shift in responsibility has not been accompanied by a specialization in forestry techniques, it 
has led to rather long periods of lack of coordination and inadequate results. Gradually, however, the 
concepts of forest fire behaviour and the specific techniques of fire-fighting have become more 
widespread and there is a greater coordination among fire services and forest management services.  
 
The principle of total fire extinguishment and, fortunately, the availability of economic resources has 
led to important improvements in the training and equipping of personnel, as well as the spread of use 
of aerial resources. Each summer more than 400 aircrafts aid in suppressing forest fires in the 
European Mediterranean countries.  
 
But that principle means that all available resources are concentrated to fight a fire with the sole 
objective of minimizing damages at any cost, even if the cost is greater than the potential damages. 
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4. Budgets allocated for forest fire protection  
 
There is no database charting the investments made to protect against forest fires. Nevertheless, it 
can be estimated that the five E.U. Mediterranean countries invest more than 2.5 billion euros per year 
in prevention and suppression. 60 percent of this figure is earmarked for suppression equipment, 
personnel and operations, and the rest is allocated for preventative works. 
 
 
5. New and old problems 
 
The forest fire databases show that forest fires are a permanent seasonally-based problem in the 
Mediterranean region. Despite rural depopulation, the majority of fires continue to be caused by the 
traditional practices of burning for agricultural and farming purposes (burning of agricultural waste, 
burning of dry pastures). Winter fires in mountainous areas (the Cantabrian Mountains, the Pyrenees, 
the Alps) at times spread over a great area. Accordingly, fire services, which usually focus on the 
summer months, are forced to modify their strategies to include resources that are readily mobilized in 
winter as well.  
 
The accumulation of fuel in large expanses of abandoned land sets the right conditions for large fires. 
In addition, lightning, which until a few decades ago was a less common cause, can increase the 
incidence of large fires in these large expanses of land. The tragic seasons of 1994 in Spain and 2003 
in Portugal and France were caused mainly by the combination of lightning and extensive 
accumulation of fuels in the woodlands. As is foreseeable, intense erosive effects appear after large 
fires. It is an example of a chronic problem aggravated in recent times.  
 
A new problem, which is becoming increasingly visible each new summer season, is the risk of fire in 
the wildland/urban interface. This problem, which was considered specific to other areas of the world 
such as California and Australia, is becoming more worrisome as building is occurring in forest areas, 
namely of first or second residences either on the coast or in the mountains near large cities. Disasters 
that destroy houses and take the lives of the residents are becoming more and more common. Fire 
services are therefore forced to concentrate on protecting homes and no longer focus on protecting 
the vegetation. Preventative legislation for this problem is either nonexistent or insufficient. 
Consequently, it is foreseeable that this problem could reach catastrophic importance. 
 
 
6. International Coordination 
 
Constitutionally, the European Union lacks a forestry policy, as such a policy was not contemplated in 
the Treaty of Rome. Nevertheless, in the last decade some movements have filled this gap, such as 
the European Parliament’s approval of a Forestry Strategy and the approval of a Reforestation 
Program for poorer agricultural areas. In addition, a series of Regulations for Prevention of Forest 
Fires was in place from 1985 to 2001. These Regulations were supported by very small funds. These 
Regulations are only a token support for certain preventive actions and have lead only to the creation 
of a European forest fire database (EFFIS)  
 
In 2003 the new Regulation (Forest Focus 2003) was approved, for the forest monitoring network, the 
forest fire database, and other preventative measures. This Regulation ended by 2006.  
 
It is necessary to note that no Community contribution is provided for suppression operations. Rather, 
there is strong solidarity between neighbouring countries through bilateral and mutual assistance 
agreements. In recent years, the availability of aerial resources has made such operations more 
frequent. Accordingly, it is necessary to regulate their use through revising and renewing agreements 
and endeavouring to establish homogenous coordination regulations, i.e., a regional Emergency 
Management System (EMS). The FAO/Silva Mediterranea Committee is promoting the elaboration of 
these regulations. 
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7. Prospects 
 
The problems identified and the determining factors are not caused by conditions of the forest itself. 
Rather, the forest simply suffers from these problems and factors, and reflects them in the form of 
forest fires.  
 
Although global development for the forest sector has many advantages, it also has a serious 
drawback: greater frequency of devastating fires. Europe has a powerful fire suppression infrastructure 
and an acceptable database, but significant improvements are needed in some countries. Likewise, 
although a small group of researchers of forest fires does exist, their findings have only limited 
repercussion on the operating services in the sector.  
 
Preventative silviculture is clearly insufficient, as are both the environmental education programs 
aimed at urban population and those aimed at rural populations. New problems in the wildland/urban 
interface may motivate society to demand that greater attention be paid to prevention, in the form of 
effective actions, and not only rhetorical declarations. The saturation of suppression resources and 
their ever-growing cost can influence this as well. During the 1990s, aerial resources were developed 
by taking advantage of the low cost of restricted aircrafts of military origin, both from the U.S. and from 
Eastern countries.  
 
The new regulations regarding aircraft safety are making it necessary to introduce technological 
improvements for both security and efficiency, which leads to significant supplementary costs. This will 
limit the possibility of further expansion of the aerial resources currently used.  
 
The most obvious possibilities for improving the system can only be found in a conjunction of 
preventative actions reducing the frequency of fires and limiting their intensity through silvicultural 
treatments reducing biomass accumulations.  
 
In these conditions, the improvement of the quality of fire suppression services, with well-equipped, 
well-trained and well-organized personnel applying specific forest fire fighting techniques, will make it 
possible to maintain and improve the results discussed. In order to make this improvement of services 
a reality, it is crucial to maintain a high level of personal security through a wide-reaching system of 
personnel certification and recognition. Such a system would also facilitate operations of multilateral 
assistance among countries. Given the current environment of globalisation, such operations are likely 
to be more and more frequent. 
 
 
II. Conclusions and Recommendations 
 
1. The protection of the environment in Europe, the Mediterranean Basin and the Caucasus region 

cannot be effective without a Regional Strategy for Fire Management designed according to the 
distribution and intensity of the danger and developed in cooperation with the public and private 
stakeholders of the Forest Sector. 

 
2. Rural abandonment and decline of the forest economy in the Mediterranean Basin is a major 

concern as climate change may aggravate the natural conditions of fire risk. 
 
3. Special attention must be given to fires burning on radioactively contaminated lands, by fires on 

areas with unresolved conflicts and on territories with post-war hazards such as land mines and 
unexploded ordnance, as they affect human security and peace in the region  

 
4. Priority is to be given to the prevention of fires caused as a consequence of the socio-economic 

changes in rural areas, and the promotion of the participation of the local population. 
 
5. Some issues to be included in this Regional Strategy are: 
 

- Maintenance, improvement and enlarging of the European Forest Fire Information System 
(EFFIS) with standardized procedures for data collection and use of remote sensing for quick 
appraise of large fires impacts, as a tool to identify the high risk zones. 

- EFFIS to set a danger prediction network covering all Europe, the Mediterranean Basin and 
the Caucasus. 
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- Definition of forest fire risk areas taking into account the fire incidente, fuels, value of forests, 
protected areas, forest-urban interfaces and forest ownership. 

- Analysis of forest fire emissions and impacts on human health 

- Studies on the silvicultural condition of woodland areas, including forest fuel and biomass 
maps in coordination with the National Forest Inventories. 

- Analysis of socio-economic impacts of fires 

- Studies on fire causes, including the use of fire at the rural areas and possible preventive 
actions in cooperation with the local population. 

- Scientific research programmes addressing the consequences of changes of climate, land use 
and land cover and socioeconomic changes on fire regimes, environment and society. 

- Creation and distribution of awareness materials in several languages. 

- Programmes of preventive infrastructures: preventive silviculture, roads, lookouts, water 
reservoirs. 

- Joint actions on border areas, where appropriate, such as observation and monitoring 
networks with compatible communication systems (considering languages). 

- Promotion of bilateral and multilateral agreements for cooperation in suppression activities, 
including standardized procedures of integration of resources. 

- International training courses 

- Programmes for burned areas restoration, giving priority to the surfaces destroyed by large, 
intense fires, where the environmental impact is the greatest. 

 
6. These Recommendations for a Regional Strategy are to be included in the Conference 

Conclusions and presented to the international bodies competent in the Region, like a 
contribution to the build up of a Regional Strategy of Cooperation in Fire Management. 

 
7. Agencies and groups are encouraged to participate in the Fire Management Actions Alliance in 

support of their adoption of the Voluntary Guidelines for Fire Management. 
 
8. It is also recommended that a Regional Consultation on Global Change and Wildland Fire will be 

convened within the next 2 years to progress to the 5th International Wildland Fire Conference. 
 
 
 
 
 
 

4th International Wildland Fire Conference 
Recommendations of Session D 

 
Eastern Baltic, Central Asia, and Northeast Asia 

 
Regional Fire Assessment and 

Draft Conclusions and Recommendations for Discussion 
 
 
I. Self-assessment of the fire situation and fire management capabilities 
 
Central and Northeast Asia: 
 

1) The Central and Northeast Asian regions for the last two decades are experiencing an 
increase in occurrence, area burnt and environmental impacts caused by wildland fires; 

2) In most countries the damage from wildland fires and the cost of their suppression, as well as 
their influence on human health and wellbeing, are become more noticeable; 

3) The scale of wildland fire sometimes has transboundary effects and demands international 
and cooperative efforts for the solution; 
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4) Reasons for the escalation of destructive wildfires are, among other, result of the rapidly 
changing socio-economic conditions, declining public budgets for fire management, and side 
effects of illegal logging; 

5) Projected trends of climate change impacts on vegetation cover and fire regimes, as well as 
observed demographic and socio-economic trends suggest that wildland fire may continue to 
play a major role in the destruction of vegetation cover in Central and Northeast Asia, resulting, 
among other, in accelerating steppization, permafrost thawing and desiccation of peatlands / 
wetlands. 

6) There is no international operational mechanism in the region allowing rapid re-grouping of 
forces to extinguish the large-scale, catastrophic fires; 

7) There is a lack of a comprehensive understanding among fire specialists, policy makers and 
the general public of the nature and the role of fire in natural ecosystem processes, and in the 
concepts of fire management. 

 
 
Baltic Region / Western Eurasia: 
 

1) In the Baltic region and adjoining countries (Belarus, Ukraine, Western Russia), which are 
more densely populated than Central Asia and NE Asia, the extent of fires affecting natural 
forest and non-forest lands is less than in the Central and NE Asian regions. 

2) However, an increasing of fires has been noted as a consequence of economic transition, 
including change of forest and land ownership, as well as the impacts of extremely long 
droughts and a generally warmer climate as a consequence of regional climate change; 

3) Fires burning on radioactively contaminated vegetation in Belarus, Russia and Ukraine are an 
extremely high risk threatening human health and security in the region. 

4) Fires burning in drained peatlands repeatedly have caused severe air pollution in Western 
Europe. 

5) Progress has been made in the use of prescribed fire in nature conservation, forestry and 
landscape management in Central and Northern Europe. The application of prescribed fire in 
general is often not yet understood and accepted by some public agencies in the region. 

 
 
II. Conclusions and Recommendations: 
 
The participants of the Regional Session “D” recommend authorities in all levels and international 
organizations: 
 

1) To foster the bilateral and multilateral cooperation in the field of wildland fire management, 
realization of joint research and practical projects advancing the knowledge on wildland fires; 

2) To promote utilization of advanced methods and instruments of fire monitoring and taking fast 
decisions; 

3) To develop a system of fire specialists training and awareness rise of the population on the role 
of wildland fires and the rules of fire prevention; 

4) To arrange a detailed consideration of such documents as “Fire Management: Voluntary 
guidelines. Principles and Strategic Actions”, proposals for international cooperation 
development in fire management; 

5) To support the efforts of the UNISDR Global Wildland Fire Network, its Secretariat, the Global 
Fire Monitoring Center (GFMC), the Regional Wildland Fire Networks in uniting the international 
activities in fire management, especially in collecting and disseminating the fire information, 
arranging the intensive international dialogue, projects, etc.; 

6) To promote the establishing of International Wildland Fire Training Center having also the 
functions of the Regional Fire Monitoring Center in one of the NEA countries; 

7) To consult members of the UNISDR Global Wildland Fire Network as experts and technical 
specialists in the elaboration of solutions in complex international disputes and problems. 

 
The participants of the Regional Session “D” urge authorities and international organizations to provide 
the financial and technical assistance to the Global Wildland Fire Network, and in particular to the 
three regional networks represented in this session. In order to realize this a strategic plan including a 
timetable of concrete actions in fostering international cooperation must be developed. One of the 
important steps is the organization of the follow-up work at national level in each country. The major 
steps in cooperation must be carried out on the national level, including annual meetings of the 
Regional Wildland Fire Networks, and joint projects of implementation: 
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1) The network members should take advantage of the accumulated expertise in fire management 

and international cooperation by international community; 
2) It must be ensured that results from dedicated meetings, conferences and symposia reach the 

decision-makers and that these will be challenged to provide the necessary support; 
3) Member countries should continue to strengthen their commitments to promote regional 

cooperation, including joint investigations, joint fire management demonstration projects, 
consultations, and conferences; 

4) National discussions on the Voluntary Fire Management Guidelines should be held with the 
inclusion of civil society and all institutional stakeholders; 

5) Education and awareness campaigns related to forest fire prevention should be a continuing 
effort by governments; 

6) The development of a globally accepted fire management terminology and definitions in the 
most important languages must be put on the priority list of actions; 

7) Financial support must be provided to the UNISDR Global Wildland Fire Network and its 
secretariat, the GFMC, both by national authorities and international organizations; 

8) Countries belonging to the UNISDR Regional Wildland Fire Networks must contribute to the 
creation of a Global Vegetation Fire Information System, an endeavour which will include the 
application of new technologies, advanced satellite systems for detecting and evaluating 
vegetation fires. 

 
Global issues impacting on the regions were identified and discussed. They included: 
 

• Demographic changes, widespread poverty 
• Land-use change and land management 
• Climate change 
• Human health, security and peace 

 
Concerning the global issues impacting the regions, the participants of the Regional Session “D” 
recommend to the 4th International Wildland Fire Conference: 
 

8. That a series of Regional Consultations – tentatively addressing “Global Change and Wildland 
Fire: Regional Solutions for Fire Management” – be held globally, within the next 1-2 years, to 
progress the global issues which are impacting on the geographic areas covered in this 4th 
International Wildland Fire Conference’s regional sessions.  

 
9. That the 2nd International Wildland Fire Summit – tentatively addressing “Global Change and 

Wildland Fire: Fire Management Solutions for Mitigation and Adaptation” – be held within the 
next 2 to 4 years under the auspices of the UNISDR Wildland Fire Advisory Group, aimed, 
among other, at developing a non-legally binding international accord on cooperation in fire 
management. 

 
 
In accord with the desire to see further action on global issues impacting on wildland fire within the 
geographic regions of the Eastern Baltic Region, Central and Northeast Asia, the Regional Session 
proposes that the participating networks shall regional preparatory consultations within the next two 
years. 
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4th International Wildland Fire Conference 
Recommendations of Session E 

 
South Asia and Southeast Asia 

 
Regional Fire Assessment and Conclusions and Recommendations 

 
 
I. Self-assessment of the fire situation and fire management capabilities 
 
South Asia 
 

1. In all countries in the region, fire is used by the rural population as a traditional tool for clearing 
and managing agricultural and pasture lands. It is also used to facilitate the gathering of Non-
Timber Forest Products (NTFPs) and in hunting and herding. Uncontrolled fires are common 
in the region, with a long and intense dry season. Many of these fires have the potential to 
cause major damages; 

2. Consequences of uncontrolled fires in South Asia among others are serious degradation of 
forests, ecological changes, as well as deterioration of social and economical conditions in 
some land-use systems and natural vegetation types; 

3. The South Asian region has diverse ecosystems, socio-economic and cultural settings and 
vegetation types resulting from a wide range of land-use systems and climatic conditions, 
consequently having diverse fire regimes and vulnerabilities; not all fires are destructive and 
fire management can be an essential part in ecosystem management; 

4. There is a lack of existing regional capability in fire research and management, including 
monitoring, early warning and ecological and socio-economic impact assessment, and 
facilitating international cooperation in fire management; 

5. There is increasing interest in Community-Based Fire Management (CBFiM) and the need for 
institutional and technological capability development at all levels; 

6. There is high expectations from sustainable vegetation cover which helps to reduce poverty 
through livelihood support to rural populations; 

7. The Regional South Asia Wildland Fire Network is the youngest member (founded in April 
2007) of the UNISDR-Global Wildland Fire Network. So, it needs especial attention, support 
and enabling environment to keep pace with the other networks. At present, Bangladesh, 
Bhutan, India, Nepal and Sri Lanka are represented in the network. 

 
Southeast Asia 
 

1. At the beginning of the 21st century the application of fire in land-use systems and wildfires in 
forests and other vegetation in the South East Asian region are still contributing to the 
degradation of the environment and the atmosphere, jeopardizing the sustainability of land-
use systems, and threatening human populations, especially human health. 

2. Major problems associated with the inappropriate use of fire include the loss of habitats and 
biodiversity in forests; 

3. Peatland biomes are particularly threatened as a consequence of peatland conversion by fire 
to cash crop plantations, notably oil palm plantations; 

4. Regional transboundary smoke pollution is a consequence of land-use fires and conversion 
burnings in all vegetation types of the region; 

5. Sixty percent of world’s tropical peatlands are found in South East Asia covering an estimated 
area of between 21 to 23 million ha. Peatland fires, as a result of peatland drainage and 
unsustainable management practices, have become a major regional problem that has 
negatively impacted human health, food production and biodiversity as well as contributed to 
global climate change. More than 2 million hectares of peatlands have burnt in the past 10 
years resulting in thick smoke and haze blanketing the region inflicting damage worth an 
estimated USD9 billion. 

6. Member Countries of the Association of Southeast Asian Nations (ASEAN) and the 
international community have increased their efforts to reduce the occurrence and negative 
impacts of fires and the resulting transboundary haze pollution, among others, by the signing 
of the ASEAN Agreement on Transboundary Haze Pollution in June 2002, which entered into 
force in November 2003; 
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7. There is good progress in the implementation of the Agreement, including continuous 
monitoring of fires and associated haze by the ASEAN Specialized Meteorological Centre in 
Singapore; development and operationalisation of a regional standard operating procedures 
(SOP) for monitoring, assessment and joint emergency response; simulation exercises to 
enhance coordination and communication mechanisms in joint emergency response; 
establishment of community fire brigades at the village level; development of an online 
inventory of available fire fighting resources in ASEAN Member Countries that could be made 
available in case of emergency; development and promotion of guidelines for “zero burning” 
and controlled burning practices; and a website to facilitate information sharing and 
dissemination.  

8. ASEAN Member Countries have also adopted the ASEAN Peatland Management Initiative 
(APMI) to enhance peatland management in the region. Under this Initiative, ASEAN has 
developed the ASEAN Peatland Management Strategy (APMS) (2006-2020) to guide actions 
to sustainably manage peatlands and reduce fires and associated haze within the framework 
of the ASEAN Agreement on Transboundary Haze Pollution;  

9. A Panel of ASEAN Experts on Fire and Haze Assessment and Coordination has been 
established to undertake rapid assessment of the situation on the ground during potential or 
impending critical periods of fires and haze, and provide recommendations to facilitate 
immediate response and effective mobilisation of resources within the region. The Panel of 
ASEAN Experts has been deployed three times during the critical periods of 2006. 

 
 
II. Conclusions and Recommendations 
 
The participants of the Regional Session “E” recommend authorities in all levels and international 
organizations: 
 
South Asia 
 

1. To support countries to conduct national fire and fire management assessments, formulate 
legal frameworks and strategies, build sustainable fire management capabilities and 
institutions, develop fire management plans and human resources;  

2. To give emphasis to improvement of participatory / community-based fire management 
approaches and institutional and technological capabilities at all levels; 

3. To promote education and awareness-raising programmes on wildland fires; 
4. To enhance cooperation among countries within the two regions and at inter-regional levels, 

aimed at sharing technology, expertise and data in fire management; 
5. To encourage the endorsement and use of FAO’s Fire Management Voluntary Guidelines; 
6. To endorse the objectives of work of the UN-ISDR Wildland Fire Advisory Group / Global 

Wildland Fire Network and Global Fire Monitoring Center (GFMC) and to support 
implementation of building fire management capability at both local and national levels, as well 
as through bilateral and multilateral cooperation agreements; 

7. To establish a regional South Asian Fire Monitoring Center, which in future may also serve as 
a regional coordination centre for wildfire disaster response; 

8. To support the application of the non-legally binding instrument under the auspices of the 
United Nations Forum on Forest (UNFF) of 28 April 2007, and its implementation through the 
Multi-Year Programme of Work; as well as the International Strategy to Enhance International 
Cooperation in Fire Management, including the Fire Management Voluntary Guidelines in 
accordance with the recommendations by FAO-COFO / Ministerial Meeting 2005, and FAO-
COFO 2007; 

9. To create an enabling environment from all possible donors including national, international, 
bi-lateral, multi-lateral and private foundations for financial, technical and other resource 
support for sustainable fire management. 
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Southeast Asia / ASEAN Region 
 

1. To create enabling environment from all possible donors for financial, technical and other 
resources to support ASEAN in the implementation of the ASEAN Agreement on 
Transboundary Haze Pollution; 

2. To promote rehabilitation and sustainable use of peatlands and support the implementation 
the ASEAN Peatland Management Strategy (APMS); which comprehensively addresses not 
only the root causes of peatland fires and the associated transboundary haze pollution, but 
also other critical aspects including biodiversity conservation, socio-economic development, 
alternative livelihoods, and multi-stakeholder and multi-agency involvement using an 
ecosystem approach; at all levels; 

3. To further intensify efforts in addressing the root causes of fire and haze problems including 
eradicating poverty and balancing short-term commercial interests with long-term sustainable 
development goals; 

4. To further continue promoting multi-stakeholder participation and coordinated efforts at 
international, regional, national and local levels; 

5. To further disseminate controlled burning practices and alternatives for shifting cultivation for 
the local community, as well as promote zero burning practices for commercial purposes;  

6. To further intensify community-based fire management efforts such as development of 
community fire brigades; providing incentives and livelihood options for the local community to 
control open burning practices; and disseminating techniques on alternatives to using fires; 

7. To continuously refine the regional SOP for monitoring, assessment and joint emergency 
response based on field experiences and through simulation exercises;  

8. To develop strategies to mobilise and channel resources to support preventive and mitigation 
measures that are more long-term in nature, and explore innovative financing options, 
including micro-credit financing, market-based instruments, and carbon-related financing. 

9. To ensure building and financing of sustainable structures and institutions at all levels 
responsible for fire management and / or inter-agency / multi-stakeholder involvement in fire 
management. 

 
The participants of the Regional Session “E” urge authorities and international organizations to provide 
the financial and technical assistance to the Global Wildland Fire Network, and in particular to the 
South Asia and Southeast Asia Regional Wildland Fire Networks represented in this session. 
International cooperation must be developed in the region to address the issues related to wildland 
fires in the regions. A strategy could be the development of ‘North-South’ and ‘South-South’ linkages 
for planning, programming and project implementation. 
 
Most important efforts to put forward at present are to foster cooperation, including regular annual 
meetings of the regional networks and project implementation: 
 

1. Countries of the South Asia region not yet participating in the regional network are to be 
encouraged to join the network to cooperate collectively in resolving national and 
transboundary issues related to fire; 

2. It must be ensured that the outcomes of the previous meetings, conferences, consultations 
should be realized by the decision makers in national and international levels; 

3. Financial support must be provided to the UNISDR Global Wildland Fire Network and its 
secretariat, the GFMC, both by national authorities and international organizations; 

4. Member countries should also promote inter-regional cooperation, including joint 
investigations, joint fire management demonstration projects, consultations, and conferences; 

 
Global issues impacting on the two regions were identified and discussed. They included: 
 

• Demographic changes, including widespread poverty 
• Land-use change and land management 
• Climate change 
• Air quality and human health 
• Human security and peace 
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The South Asia and Southeast Asia Joint Regional Session recommends to the 4th International 
Wildland Fire Conference: 
 

10. That a series of Regional Consultations – tentatively addressing “Global Change and Wildland 
Fire: Regional Solutions for Fire Management” – be held globally, within the next 1-2 years, to 
progress the global issues which are impacting on the geographic areas covered in this 4th 
International Wildland Fire Conference’s regional sessions.  

 
11. That the 2nd International Wildland Fire Summit – tentatively addressing “Global Change and 

Wildland Fire: Fire Management Solutions for Mitigation and Adaptation” – be held within the 
next 2 to 4 years under the auspices of the UNISDR Wildland Fire Advisory Group, aimed at 
developing a non-legally binding international accord on cooperation in wildland fire 
management. 

 
In accord with the desire to see further action on global issues impacting on wildland fire within the 
geographic regions of South Asia and Southeast Asia, the Regional Session proposed that the South 
Asia and Southeast Asia collaborators shall hold a Regional Consultation in within the next two years. 
 
 
 
 
 

4th International Wildland Fire Conference 
Recommendations of Session F 

 
Subsahara Africa 

Regional Self-Assessment and Conclusions 
 
 
I. Self-assessment of the fire situation and fire management capabilities 
 
Global issues impacting on the regions were identified and discussed. They included: 
 

• Demographic changes, widespread poverty 
• Land-use change and land management 
• Climate change 
• Human health, security and peace 

 
1) In all major publications about vegetation fires in Sub-Saharan Africa, the African continent is 

referred to as the “Fire Continent”. Africa sparkles with more routine fire than any other 
landmass. 

2) In Africa, south of the Sahara desert, more vegetation fires burn and in higher frequencies 
than on any other continent. In the African environment, fire is a natural factor as rain and sun. 
Approximately 175 million hectares (ha) burn every year, accounting for 37% of the dry matter 
burned globally. 

3) The Joint Research Centre of the European Commission carried out the first global survey of 
burned areas. This study, based on the detection of fire scars from the SPOT-VEGETATION 
sensor for 2000, showed that Africa is the most fire-prone continent in the world. 7.7 percent 
of the continent burned in 2000, which is 64 percent of the global total of just over 3.5 million 
km2. 

4) In terms of the number of fires, as indexed by the number of fire scars, Africa also leads the 
world, with 54 percent. For 2004, the MODIS sensors on NASA’s Terra and Aqua satellites 
detected active fires in 2.3 million 1 km2 pixels, equivalent to 7.8 percent of Africa’s land area, 
a similar extent of burning to that in 2000.  

5) However, many Sub Saharan ecosystems require fire in order to sustain ecosystem health 
and not all fires detected are unwanted fires.  

6) Integrated Fire Management approaches in Sub-Saharan Africa are facing an incredible 
number of difficulties and obstacles. There is a lack of sufficient institutional and organisational 
capacity in relation to fire management positions according to functions. 
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7) However, there are very encouraging examples, role models and many motivated people who 
want to actively change the unacceptable fire situation in their nation, region and on the 
continent. 

8) Wildland fire management in Sub Sahara Africa is often an agricultural and conservation 
driven theme or affair; thus it becomes important to involve agricultural and conservation 
sectors to assume their responsibilities in using fires in controlled way. Social and economic 
factors, including arson, can only be solved through a people centred and participative 
approach.  

 
 
II. Conclusions and Recommendations 
 
The participants of the Regional Africa Session during the 4th Wildland Fire Conference 2007 in 
Seville, Spain: 
 

1) Expressing concern about the impacts of uncontrolled fires and excessive application of fire in 
land-use systems Sub-Sahara Africa on ecosystem stability, including problems related to 
biodiversity conservation, sustainability of vegetation, soil and water resources, and other 
environmental resources 

2) Noting that human-induced climate change factors are affecting the severity and destructive 
capacity of fires in wetlands, peatlands and landscapes infested with invasive alien plants. 

3) Noting the increasing vulnerability of human populations in Sub-Sahara Africa to secondary 
natural disasters, notably flood disasters, landslides and erosion 

4) Expressing the intent to jointly overcome the currently existing gaps, deficits and problems, 
notably concerning the lack or weakness of 
i. National fire management strategies, plans and legislation 
ii. Capacities of human resources trained for basic and advanced wildland fire 

management 
iii. Participatory fire management arrangements (Community-Based Fire Management in 

the frame of Community-Based Natural Resources Management)  
iv. Resources for public awareness and education campaigns to reduce unwanted 

ignitions.  
v. Resources for adequate fire management infrastructures and equipment in most Sub-

Saharan countries 
vi. Research capabilities and academic training 

5) Recalling the Global Wildland Fire Network and all other concerned organisations in 
supporting, harmonizing and strengthening efforts by the United Nations agencies and 
programmes, as well as other international organizations including non-government 
organizations, to reduce the negative impacts of Wildland fires on the environment, and to 
support the application of prescribed fire for the benefit of ecosystem stability and 
sustainability; 

6) Endorsing the goal of the regional Sub-Sahara Wildland Fire Network and the Sub-Saharan 
Africa to promote and strengthen bilateral and multilateral agreements for cooperation in fire 
management; 

7) Recognizing and supporting the UN Convention on Biological Diversity (CBD), the Convention 
to Combat Desertification (UNCCD), United Nations Framework Convention on Climate 
Change (UNFCCC), the UN Forum of Forests (UNFF) and the Ramsar Convention on 
Wetlands, the goals and joint endeavours of the Partnership on Environmental Emergencies 
(led by the UNEP-OCHA Joint Environment Unit), to protect the global vegetation resources 
and the global atmosphere from negative influences by vegetation fires, as well as the 
promotion of knowledge and techniques to utilize the beneficial role of fire in ecosystem 
management; 

8) Recognizing and supporting the objectives of the Regional Sub Saharan Wildland Fire 
Network and the Southern Africa Fire Network (SAFNet), concerning international cooperation 
in wildland fire management between the countries members of and adjoining the Sub-
Saharan Africa Region; 

9) Endorsing the recommendations of the International Wildland Fire Summit (Sydney, 2003) 
concerning common international standards for fire management and the strategy for 
strengthening international cooperation in wildland fire management; 

10) Supporting the objectives of the ISDR Global Wildland Fire Network and its Secretariat, the 
Global Fire Monitoring Center (GFMC), to systematically enhance the intra- and inter-regional 
cooperation in wildland fire management throughout the world; 
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11) Encouraging countries to develop protocols and agreement for mutual assistance in wildland 
fire disaster management, for example within the Sub-Saharan Africa region with special 
reference to Article 3 of the Sub-Saharan Africa Protocol on Forestry (dated 3 October 2002), 
and in close cooperation with the UN-ISDR, FAO, UNEP and OCHA. 

 
Recommend the following to concerned individuals, governments and international 
organisations: 
 

1. In accord with the desire to see further action on global issues impacting on wildland fire within 
Sub-Saharan Africa, the Regional Session proposes that the collaborators from Southern, 
Central, East and West Africa South of the Sahara shall hold a Regional Consultations within 
the next two years under the auspices of AfriFireNet; 

2. To actively support regional fire management cooperation efforts. Namely the use and 
expansion of existing regional expertise within Sub-Saharan Africa countries; 

3. To support common regional standards, namely Standard Operating Procedures and 
organisational structures in fire management (i.e. ICS) in order to facilitate cross border and 
Inter agency cooperation; 

4. To actively support efforts in fire management capacity building, in order to build operational 
excellence including the purchase of basic fire management equipment, implementation of fire 
fighting and community facilitation training at all levels. (Suggesting the establishment of a 
Sub-Saharan Africa Wildland Fire Training College as a Centre of Excellence); 

5. To confirm that Integrated Fire Management is defined as a series of actions that includes fire 
awareness activities, fire prevention activities, prescribed burning, resource sharing and co-
ordination, fire detection, fire suppression and fire damage rehabilitation at local, provincial 
and national levels in order to create a sustainable and well balanced environment, reduce 
unwanted wildfire damage and promote the beneficial use of fire; 

6. To actively support the implementation of IFM including the promotion of multi-partner 
organisational and institutional structures in Sub-Sahara Africa countries; 

7. To encourage the incorporation of the FAO Fire Management Voluntary Guidelines in national 
fire management plans; 

8. To integrate poverty reduction and social development efforts into fire management 
programmes. 

9. To link Carbon sequestration initiatives with integrated fire management; 
10. To promote and support the regional exchange of information, knowledge management, 

expertise and resources, including disaster assistance measures, through Bilateral and 
Multilateral Agreements with governments and the AfriFireNet network; 

11. To strengthen and to harmonize the initiatives of the Global Wildland Fire Network, its regional 
initiative AfriFireNet and the Southern African Fire Network SAFNET; 

12. To highlight the need for  skill transfer into communities and community participative 
approaches in order to counter the growing number of unwanted fire ignitions; 

 
N.B.: The words "support", "actively support", "promote and support" and "strengthen" in the above 
conclusions and recommendations have a clear financial connotation. Active support through funding 
mechanisms appreciated. 
 
Concerning the global issues impacting the region, the participants of the Regional Session “F” 
recommend to the 4th International Wildland Fire Conference: 
 

12. That a series of Regional Consultations – tentatively addressing “Global Change and Wildland 
Fire: Regional Solutions for Fire Management” – be held globally, within the next 1-2 years, to 
progress the global issues which are impacting on the geographic areas covered in this 4th 
International Wildland Fire Conference’s regional sessions.  

 
13. That the 2nd International Wildland Fire Summit – tentatively addressing “Global Change and 

Wildland Fire: Fire Management Solutions for Mitigation and Adaptation” – be held within the 
next 2 to 4 years under the auspices of the UNISDR. 
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4th International Wildland Fire Conference 
 

GOFC-GOLD Side Event Report 
 
 
The Global Observation of Forest Cover/Global Observation of Land Cover Dynamics (GOFC/GOLD) 
Program is aimed at improving the availability and use of both satellite and in-situ fire observations. 
 
This one hour side event was focused on three aspects of the program. Firstly, a status report on two 
program initiatives to i) develop protocols and a strategy for global burned area product validation and  
ii) a development of a global fire danger program. Secondly status reports were presented on the 
Southern African Fire Network (SAFNET) and emerging initiatives in West Africa and Sudan. Thirdly 
an overview presentation was given on a GOFC/GOLD contributory project aimed at improving access 
to and usability of Fire Information for Resource Management Systems (FIRMS). 
 
The GOFC/GOLD-Fire program is giving special attention to developing capacity in Africa for fire 
monitoring, tied closely to national level fire management. The presentations showed that progress 
that is being made to better define the African requirements for fire monitoring but increased support is 
needed for capacity building in terms of individual training and institutional structures and functions to 
implement effective monitoring programs.  
 
The capacity building requirements do not only apply only academics and scientists but also to end 
users such as foresters, local government organizations, national parks. This requires the application 
of fire monitoring to the daily implementation of natural resource and fire management.  
 
Summary Points: 
 

• In the face of population dynamics, economic development, conflict and climate change, 
special attention is needed to monitoring and managing fires and fire regimes in Africa. 

• For a long term and sustainable fire management, emphasis must be given to community 
based fire information and early warning systems. 

• Recognizing the extremely limited capacity for fire management in Africa the regional fire 
networks provide an important mechanism for sharing experience and sharing fire monitoring 
capabilities. The session recognized the synergy between the GOFC regional networks 
(focused on monitoring) and the UNISDR AfirFireNet (focused on fire management) in sub-
Saharan Africa. 

• There is an urgent need for increased international support and assistance to strengthen the 
regional initiatives with particular attention to capacity building in the fire monitoring.  

• The GOFC Regional networks are ready to develop and implement a harmonized approach 
for assessment initially addressing the extent and timing of burning followed by increased 
emphasis on the causes and use of fire. This activity will require international funding. It was 
suggested that this might be implemented through the UN FAO FRA in concert with 
AFRIFIRENET. GOFC/GOLD welcomes the emerging international Fire Management Actions 
Alliance and the regional networks are willing participants. 

 
 
Contact: http://gofc-fire.umd.edu/  
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4th International Wildland Fire Conference 
 

Workshop on Aviation Management 
Communiqué 

 
Summary 
 
The aim of this session was to identify opportunities for multilateral cooperation to improve the safety, 
effectiveness and efficiency of aerial fire fighting. 
 
A number of opportunities were identified for cooperation, including: 

- the sharing of information, especially related to safety of operations; 
- sharing of physical resources, including aircraft and specialist personnel. 

 
The principal barriers identified included: 

- lack of standardisation of operating procedures; 
- differing approaches to regulatory aspects of aviation. 

 
The session agreed on a statement of intent to continue communication, cooperation and 
collaboration in the field of aerial fire-fighting. 
 
The session made a number of recommendations to the Conference, encompassing: 

- the need to continue to identify opportunities for sharing of information and resources; 
- the need to establish frameworks to properly evaluate the net benefit (including accounting for 

benefits of prevention of losses) of application of aerial means; 
- the need to ensure that aerial operations are managed, supervised and supported to a high 

standard, and are properly integrated with other aspects of fire operations; 
- the establishment of a formal network to facilitate the continued sharing of information, with a 

priority on safety-related information 
- the need to standardise approaches to integrated management of aerial means. 

 
 
Report of the session 
 
The aim of the session was to explore avenues for future multi-lateral cooperation in the aerial 
suppression of wildland fires, with the objective of improving global performance in the safety, 
effectiveness and efficiency of aerial fire fighting means. 
 
An emphasis was placed on examining the opportunities for international exchange of information, 
particularly (but not exclusively) relating to the safety of aerial operations. 
 
The session identified a number of opportunities for cooperation and collaboration: 

- the exchange of information, in particular information that will enable the fire and aviation 
communities to pro-actively identify and treat safety issues; 

- the exchange of physical resources, in particular: 
- within and between regions, to reduce duplication and to provide capacity to address 

surges in demand; 
- between jurisdictions or locations with complementary fire seasons, primarily to provided 

enhance commercial opportunities, and to improve viability of investment in new 
technology and equipment; and to alleviate skills management and personnel retention 
issues associated with seasonality of work. 

 
A number of barriers to cooperation and sharing of resources were also identified for potential 
treatment, including 

- language 
- lack of coordination mechanisms or coordinating bodies; 
- differences between countries in the approach to the regulation of aviation activities and 

difficulties in cross-jurisdiction recognition of regulatory compliance; 
- differences in standards of operation, including the training and certification of personnel. 

 
Common themes emerging from discussion in the session, included: 
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- the considerable benefit that would flow from a more structured, formal approach to sharing of 
information relating to the safety of aerial operations, including "lessons learnt" and the ability 
to identify trends requiring remediation; 

- the issues posed by climate change, and by demographic changes (particularly in the 
expanding wildland urban interface. 

- the need for proper analysis of benefits of aerial suppression, with could extend to include 
accounting for the prevention of emissions of 'greenhouse' gases through effective reduction 
in the extent of forest fires; 

- the critical importance of a high standards of management, supervision and support for aerial 
operations; 

- the importance of security of contracts (length of term of contract) for service providers, in 
order to support investment in modern equipment; 

- the importance of applying standardised approaches to management and support of aerial 
operations (for example use of ICS, standard communications technology and protocols) to 
under-pin opportunities for sharing of resources. 

 
 
Agreed Statement of Intent 
 
The workshop considers that in the current and predicted global fire environment the use of aerial 
means to support the suppression of fires may, in appropriate circumstances, offer benefits in 
community safety, security of the environment and fire suppression efficiency. 
 
The workshop notes the recommendation of the FAO Fire Management Global Assessments of 2006 
that "countries collaborate within and between regions, sharing knowledge and experience 
....International and regional collaboration should be considered at Technical workshops and high-
level meetings....to promote collaboration." 
 
The fire-aviation community intends to continue to communicate, cooperate and collaborate to improve 
the global performance of the means of aerial fire fighting in safety, effectiveness and efficiency. 
 
 
Agreed recommendations 
 
The workshop recommends to the 4th International Wildland Fire Conference that: 
 

1. Agencies and service providers note that there are opportunities for the sharing of aerial 
resources - information, people and aircraft - between and within global regions. 

2. Agencies and organisations with responsibility for forest fire prevention and control establish 
frameworks to analyse the opportunities for appropriate application of aerial means where 
there is net benefit (including accounting for the benefits of prevention of losses). 

3. Agencies and organisations with responsibility for forest fire prevention and control note that 
experience around the world has demonstrated that aerial means must: 

a. be managed, supervised and supported to a high standard, and  
b. be properly integrated with other aspects of fire operations 

to ensure effectiveness and efficiency. 
4. That an examination be made of the possibility of establishing a formal network of parties with 

an interest in aerial firefighting means, in order to facilitate the continued sharing of 
information. As a priority, such a network should provide means for the timely and regular 
sharing of information which may positively impact the safety of aerial operations. 
Arrangements should include provision for regular meetings of persons involved. 

5. Agencies and organisations utilising aircraft in forest fire control consider opportunities to 
apply of standardised approaches to the integrated management of aerial means, such as the 
application of the Incident Command System, and the application of common communications 
technology and protocols. 
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4th International Wildland Fire Conference 
 

Conference Statement 
 

As agreed by the Representatives of 13 Regional Wildland Fire Networks and Participants of 
the Joint Regional Sessions 

 
The 4th International Wildland Fire Conference was held in Sevilla, Spain, 14-17 May 2007. The 
conference was held under the auspices of the United Nations International Strategy for Disaster 
Reduction (UNISDR), the Food and Agriculture Organization of the United Nations (FAO) and the 
European Commission and hosted by the Government of Spain and the Regional Government of 
Andalusia. The conference brought together 1531 participants from 88 countries from throughout the 
world, representing government organizations and civil society from all regions of the world, the United 
Nations and other international organizations. 
 
The participants of the 4th International Wildland Fire Conference presented the state-of-the art in fire 
science, fire management and fire management training in all continents. A commercial exhibition 
provided insight in innovative fire management technologies, including fire detection, monitoring, 
suppression, and firefighters and public health and safety. A number of organizations and international 
associations involved in the wildland fire arena held side meetings and recommended enhancing the 
international dialogue.  
 
The FAO and partners presented progress in the development of a Strategy to Enhance International 
Cooperation in Fire Management, requested by the Ministerial Meeting in 2005. The Strategy is being 
progressed through a multi-stakeholder process and includes a Global Assessment of Fire 
Management, a Review of International Cooperation and Fire Management Voluntary Guidelines. 
During the Conference, and as part of the Strategy, the Fire Management Actions Alliance was 
launched to promote, implement and update the Voluntary Guidelines. At the time of the launching 
event 35 partners – national agencies, universities and international organizations – had signed up to 
the Alliance. 
 
Fire management specialists, many of them organized and cooperating in Regional Wildland Fire 
Networks, reported the state of the fire situation in their home countries and in the 13 regions. With 
reference to the global developments impacting on the fire situation in the regions of the world, the 
national and regional analyses of the fire situation and a self-assessment of fire management 
capabilities, the representatives of the Regional Wildland Fire Networks and the participants of the 
joint regional sessions recognized the global issues impacting on fire occurrence and the 
consequences of fire on the environment and humans in the regions of the world, notably the 
 

• Demographic changes resulting in alterations of sustainable fire regimes, e.g. the 
consequences of rural exodus or – vice-versa – exurban migrations, coupled with a loss of 
traditional, sustainable land-use systems; 

• Widespread poverty associated with unemployment, exurban migrations and land tenure 
conflicts and resulting in increasing human-caused fires; 

• Land-use change involving increasing fire use for conversion of vegetation, notably in the 
tropics, and expansion of land use to fire-sensitive lands, e.g., peatlands, drained or otherwise 
desiccating wetlands, and other fire-sensitive vegetation; 

• Increasing costs of fire suppression; 
• Expansion of the wildland-urban interface in some countries and increasing vulnerabilities and 

greater exposure of rural settlements to increasing occurrence of severely damaging fires; 
• Consequences of, and the contribution to, climate change, resulting in increasing occurrence 

of extreme droughts in most regions, desiccation of wetlands, thawing of permafrost sites, and 
a general trend of increasing area burned, fire intensity, fire severity, and longer fire seasons; 

• Human health and security threatened by increasing wildfire activity and land-use fires 
causing release of a greater amount of pollutants and resulting in greater public exposure to 
hazardous emissions, including transboundary transport of fire smoke pollution at regional to 
global levels; 

• Human security and peace threatened by fires burning on radioactively contaminated lands, 
by fires on areas with unresolved conflicts, and on territories with post-war hazards such as 
landmines and unexploded ordnance. 
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Being cognizant of the global issues, as listed above, the representatives of the Regional Wildland Fire 
Networks and the participants of the joint regional sessions agreed to the need to develop synergies 
through coordinated and collective action to address the most pressing problems related to fire 
management globally. Further the conference participants recommend that: 
 

• The international wildland fire community pursue the development of a global-scale 
international resource sharing strategy to assist countries with fire management planning 
activities (including prescribed fire for ecological purposes and fuels management), and active 
support during periods of wildland fire; 

• The FAO promote the global adoption of Incident Command System (ICS) including the 
publishing of an annual list of countries which have implemented ICS; 

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

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

• Scientific research programmes addressing the consequences of changes of climate, land use 
and land cover, and socio-economic changes on fire regimes, environment and society must 
be supported at all levels; 

• The Strategy to Enhance International Cooperation in Wildland Fire Management and the 
implementation of the Fire Management Voluntary Guidelines be encouraged and endorsed; 

• Agencies and groups be encouraged to participate in the Fire Management Actions Alliance in 
support of their adoption of the Voluntary Guidelines; 

• The UNISDR Global Wildland Fire Network, the Regional Wildland Fire Networks and the 
Secretariat of the global network, the Global Fire Monitoring Center (GFMC), be supported by 
national agencies and international donors aimed at fostering international cooperation in fire 
management, including collecting and disseminating fire information, arranging and enhancing 
international policy dialogue, and supporting projects; 

• A series of Regional Consultations tentatively addressing “Global Change and Wildland Fire: 
Regional Solutions for Fire Management” – be held globally, within the next 1-2 years, to 
progress the global issues that are impacting people, resources and livelihoods; 

• The 2nd International Wildland Fire Summit – tentatively addressing “Global Change and 
Wildland Fire: Fire Management Solutions for Mitigation and Adaptation” – be held within the 
next 2 to 4 years under the auspices of the United Nations and partners. 

 
The conference participants thanked the organizers and hosts of the conference for bringing together 
the international community responsible for wildland fire management. The participants welcomed the 
offer of South Africa to host the 5th International Wildland Fire Conference, tentatively in 2011. 
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4th International Wildland Fire Conference 
 

Posters Presented by 14 Regional Wildland Fire Networks 2 
 

 
 

                                                      
2 Note: High-resolution versions of the posters are available at: 
http://www.fire.uni-freiburg.de/GlobalNetworks/posters.html  
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Strategy to Enhance International Cooperation in Fire Management 
 
The FAO Ministerial Meeting on Forests and the 17th Session of the FAO Committee on Forestry, 
March 2005 (Rome, Italy 2005) called upon FAO, in collaboration with countries and other 
international partners, including the UNISDR, to develop a Strategy to Enhance International 
Cooperation in Fire Management, that advanced knowledge, increased access to information and 
resources and explored new approaches for cooperation at all levels. They also requested preparation 
of a Voluntary Guidelines on the prevention, suppression and recovery from forest fire. The need for 
such tools to assist in international cooperation had also been highlighted at the 3rd International 
Wildland Fire Conference and the International Wildland Fire Summit (Sydney, Australia 2003) 
because of the increasing incidence and severity of impacts of major fires globally. 
 
FAO coordinated an international expert consultation in wildland fires (Madrid, May 2006) that agreed 
upon the components of the Strategy to Enhance International Cooperation in Fire Management. 
 
 

Strategy to enhance international cooperation 
in fire management

Strategy to enhance international cooperation 
in fire management

Voluntary 
guidelines: 
principles 

and strategic 
actions

Voluntary 
guidelines: 
principles 

and strategic 
actions

Actions Alliance 
for 

implementation 

Actions Alliance 
for 

implementation 

Global 
assessment  

2006

Global 
assessment  

2006

Review of 
international 
cooperation 

2006

Review of 
international 
cooperation 

2006

 
 
The components of the overarching Strategy to Enhance International Cooperation in Fire 
Management include:  
 

• Fire Management Global Assessment to assess and analyze fire management in each region 
of the UNISDR Regional Wildland Fire Networks and detail global conclusions and 
recommendations (http://www.fao.org/docrep/009/a0969e/a0969e00.htm);  

• Fire Management Review of International Cooperation 2006 to detail priority themes, key 
actors, activities and scope for future international cooperation in fire management 
(http://www.fao.org/docrep/009/J9406E/J9406E00.htm); 

• Fire Management Voluntary Guidelines that outline the Principles and Strategic Actions 
necessary for policy, planning and senior management decision makers to achieve more 
integrated and cross sectoral approaches to fire management 

 (http://www.fao.org/docrep/009/j9255e/j9255e00.htm); and 
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• Fire Management Actions Alliance for implementing the Voluntary Guidelines, enhancing 
international cooperation, sharing knowledge and technology and reviewing the Voluntary 
Guidelines (http://www.fao.org/forestry/site/firealliance/en/). 

 
These tools have been tailored primarily for land-use policy makers, planners and managers, including 
the Governments, the private sector and non-governmental organizations to assist in the formulation 
of policy, legal, regulatory and other enabling conditions and strategic actions for more integrated and 
cross-sector approaches to fire management. Their scope includes the positive and negative social, 
cultural, environmental and economic impacts of natural and planned fires in forests, woodlands, 
rangelands, grasslands, agricultural and rural/-urban landscapes. The fire management scope 
includes monitoring, early warning, prevention, preparedness (international, national, sub-national and 
community), safe and effective initial attack on incidences of fire and landscape restoration following 
fire. 
 
 
The Process 
 
The Strategy to Enhance International Cooperation in Fire Management and the component 
documents were formulated and reviewed through a multi-stakeholder process. Technical core group 
meetings (FAO, Rome, Italy March, July and September 2006) and an expert consultation (Madrid, 
Spain, May 2006) held working sessions for participation of fire specialists from Governments, private 
sector associations, non-governmental organizations and inter-governmental organizations to prepare 
and revise the draft documents. 
 
The Fire Management Global Assessment 2006 and the Fire Management Review of International 
Cooperation provided valuable baseline information that highlighted priority focus areas (technical and 
geographic) that were necessary in preparation of the Voluntary Guidelines and the Fire Management 
Actions Alliance. 
 
The Fire Management Strategy and Voluntary Guidelines were presented to, and discussed at FAO’s 
six Regional Forestry Commissions and at the United Nations International Strategy for Disaster 
Reduction (UNISDR) fire management meetings during 2006. The Fire Management Voluntary 
Guidelines were available to fire management stakeholders to provide feedback from July-December 
2006. A final draft of the Voluntary Guidelines was presented to, and supported by, the 18th Session 
of FAO’s Committee on Forestry (Rome, Italy, March 2007) and the Voluntary Guidelines and Fire 
Management Actions Alliance were launched at the 4th International Wildland Fire Conference 
(Sevilla, Spain, May 2007) to foster international partnerships for implementation, particularly to 
strengthen developing country capacities and capabilities in fire management.  
 
The FAO Committee on Forestry, in March 2007, acknowledged the progress and furthermore: 
 

• Requested FAO, in collaboration with the UNISDR Global Wildland Fire Network and other 
partners, to finalize the Strategy to Enhance International Cooperation in Fire Management, 

• Welcomed the development of the Guidelines in a multi-stakeholder process and 
recommended that members and forestry stakeholders make use of them;  

• Recommended that FAO and partners facilitate implementation of the Voluntary Guidelines; 
and 

• Recommended that the Voluntary Guidelines be maintained as a living document, to be 
updated and improved through feedback from implementation.  

 
The Fire Management Actions Alliance was a response to these expectations.  
 
FAO’s collaborating partners that provided inputs on an "in kind" basis included members of the USDA 
Forest Service; Global Fire Monitoring Center (GFMC); UNISDR Global Wildland Fire Network; The 
Nature Conservancy, the Government of Spain and the International Liaison Committee of the 4th 
International Wildland Fire Conference. A broad stakeholder group of experts representing 
Governments, the private sector, IGOs and NGOs also gave of their valuable time. 
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The Voluntary Guidelines 
 
The Voluntary Guidelines provides a non-legally binding framework of priority principles and strategic 
actions for integrated and cross sectoral approaches to balance the social, cultural, environmental and 
economic dimensions of fire management and to prescribe key actions for the planning and 
management of fires. This framework supports achievement of the Millennium Development Goals: 
particularly Goal 1 to eradicate extreme poverty and hunger; Goal 7 to ensure environmental 
sustainability; and Goal 8 to develop a global partnership for development. 
 
 
Fire Management Actions Alliance 
 
The Alliance was launched in May 2007 during the 4th International Wildland Fire Conference in 
Seville, Spain with 40 founding members. Further membership applications are under consideration. 
 
The Fire Management Actions Alliance is an international partnership to: 
 

• Review and update the Voluntary Guidelines based on implementation experiences; 
• Encourage stakeholders at all levels to adopt and use the Voluntary Guidelines;  
• Review experiences from applying the Voluntary Guidelines; and 
• Strengthen international cooperation in fire management.  

  
Any organization, agency, or group, willing to adhere to the Charter of the Alliance, can apply for 
membership that is decided by an Advisory group to the Secretariat. Membership implies a 
commitment to: 
 

• Promote the Voluntary Guidelines;  
• Use the Voluntary Guidelines in implementing fire management activities;  
• Share knowledge, information and data on activities and progress in fire management, with 

reference to the Voluntary Guidelines;  
• Enhance international cooperation in fire management.  

 
Applications for membership from a wide range of organizations involved in different aspects of fire 
management are invited. 
 
FAO, through its Forest Management Division, in collaboration with the UNISDR Global Wildland Fire 
Network and with support of members, provides communications, coordination and related services to 
the Alliance through the Secretariat. The Secretariat operates with voluntary contributions from 
members. 
 
 
 
IFFN Contribution by 
 
Jim Carle 
Senior Forestry Officer (Plantations and Protection) 
Forest Resources Development Service 
Forestry Department 
FAO of United Nations 
Viale Delle Terme di Caracalla 
00100 Rome 
ITALY 
 
Tel: +39-06-5705-5296 
Fax: +39-06-5705-5137 
e-mail: Jim.Carle@fao.org  
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COUNTRY REPORTS 
 
 

The Forest Fire Situation in Mongolia 
 
Abstract 
 
Forests occupy about 11 percent of Mongolia’s territory. Despite the low forest cover the forest 
ecosystems are considered a key asset of the ecological wealth and the well-being of people in the 
country. Diverse environmental and ecological conditions have resulted in the development of a 
variety of forest ecosystems. Disturbances in these sensitive ecosystems deserve detailed 
investigations to prevent damages to nature and society. On the background of tremendous losses of 
forests through fires, the forest conditions and issues of forest protection considering the role of fires, 
their causes, the system of monitoring and managing forest fires and measures to prevent fires are 
elaborated. Mongolia’s government initiatives are directed to improve the situation with the forests, 
and their disturbances as a whole. An essential legal regulation has determined the ratio between 
financial means provided for the protection of the environment and income received from the use of 
natural resources. Some 85 percent of income from forests must be directed to forest protection and 
restoration. 
 
 
1. Introduction 
 
Mongolia is a country with small forest resources, but the forest’s importance is seen from the fact that 
the country occupies tenth place by area of forestland and first place by forest area per capita in the 
Asia region. About 92 percent of the total original forested area of 17.5 million hectares is currently 
growing trees, while 8 percent is not. Management of forest resources in Mongolia suffers from several 
weaknesses such as unregulated use, overuse, and inadequate protection. As a result, the important 
causes of forest degradation and deforestation are fire, overgrazing, mining activities, improper 
commercial logging, illegal collection of wood for construction and for use as fuel, hay making in forest 
steppes, complacency in enforcement of forest rules and regulations and damage by pests and 
diseases. Forest fires, by far, have had the most serious impacts on the forest of Mongolia. Forest 
fires are mostly incendiary, caused by herders and collectors of antlers.  
 
Wildfires constitute a major factor that determine spatial and temporal dynamics of forest ecosystems. 
About 4 million ha are disturbed to varying degrees, either by fire (95 percent) or by logging (5 
percent). On the average, 50 to 60 large forest fires and 80 to 100 large steppe fires occur annually. 
The recent increase in the number of fires is related to anthropogenic causes. The most obvious 
consequence of frequent and intense fires is the loss of forested land. The current fire pattern is 
affecting 14 percent of this resource annually. 
 
This paper characterizes the forest situation and discusses the merits and demerits of the existing fire 
management system in Mongolia trying to identify the most useful measures for building an efficient 
fire management organization. 
 
 
2. Mongolian Environmental Status 
 
2.1 Geographical Location and Land Surface 
 
Mongolia is a land-locked country which covers an area of 1 564 118 km2 on the southernmost fringe 
of the Great Siberian boreal forest and the northernmost Central Asian deserts and vast steppes 
bordering the Russian Federation in the north and the People’s Republic of China in the east, south 
and west. According to size, Mongolia is the seventh largest country in Asia and among the biggest of 
the land-locked ones (Figure 1). 
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Figure 1: Geographic location of Mongolia. Source: 
http://worldatlas.com/webimage/countrys/asia/mn.htm) 

 
 
The Mongolian environment has a large variety of features. The northern part of the country is covered 
by forested mountain ranges. The southern part encompasses desert, desert-steppe and steppe areas 
with low mountain and rolling hills characterized by sparse vegetation cover. The western part is made 
up of a cradle of snow-capped high mountains and glaciers, and the eastern part consists of an area 
of vast plains and wild heaths. About 81% of Mongolian territory is situated higher than 1000 m a.s.l., 
the lowest and highest points being at 532 m and 4374 m, respectively (Tsedendash, 1998). Besides, 
one third of Mongolian territory consists of desert steppe zones. 
 
 
2.2 Basic Natural Belts and Zones 
 
Mongolia can be divided into six natural belts and zones (UNDP, 1998): Alpine belt, Mountain Taiga, 
Mountain Forest Steppe belt, Arid Steppe, Desert Steppe and Desert zones. These belts and zones 
differ from each other on the basis of their soil quality and plant and animal species which, in turn, are 
adapted to different habitats and climate conditions characteristic to each of these belts or zones. 
 
The Alpine belt of the Mongolian Altai, Khangai and Khentii mountainous regions, with their perpetual 
snow, glaciers, traces and signs of ancient ice covers, has been well preserved due to a constantly 
cold climate and strong winds. The area is inhabited by some endangered animal species. These are 
the Wild Mountain Sheep (Ovis ammon), Siberian Ibex (Carpa sibirica), Snow Leopard (Uncia uncial), 
Rock Ptarmigan (Lagopus mutus), and Altai Snowcock (Tetraogallus altaicus). The respective plant 
species are the Dwarf Siberian Pine (Pinus pumila), Ptilagrostis mongolica, and White Gentiana 
(Gentiana algida). 
 
The Mountain Taiga belt comprises about 5 percent of the Mongolian territory in the Khuvsgul and 
Khentii mountain ranges in the northernmost part of the country and experiences a relatively cold and 
humid climate with an annual precipitation of close to 300 to 400 mm. Due to a short warm period, the 
growing season is not long enough for many plant species. Forests in this belt are dominated by the 
Siberian Pine (Pinus sibirica) and the Siberian Larch (Larix sibirica), and are inhabited by animal 
species registered in the Mongolian Red Book, such as the Musk Deer (Moschus moschiferus), Elk 
(Alces alces), Lynx (Lynx lynx), and the Eurasian Otter (Lutra lutra). 
 
The Mountain Forest Steppe belts extend through the Mongolian Altai, Khangai, Khuvsgul mountain 
massifs and borders on the Mongolian Taiga belt which is in the southernmost fringe of the Great 
Eastern Siberian Taiga. One specific feature of the Mountain Forest Steppe is that the back slopes of 
the mountains facing the north, northeast and northwest are covered with different species of forest 
and woody plants whereas their front slopes facing the east, south and southwest are densely covered 
by the steppe plants almost up to the sharp ridges of the mountains, giving an impression of sharp 
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boundaries of habitats of the mountain forest and steppe species. The Mountain Forest Steppe belt 
encompasses 25% of Mongolian territory and is inhabited by such globally endangered animal species 
as the Manul (Felus manul) and the Black Grouse (Lyrurus tetrix), and plants threatened by extinction 
such as the Mongolian Pheasant’s Eye (Adonis mongolica) and Saussurea involuctur. 
 
The Arid Steppe zone with an area of approximately 20% of the country’s territory comprises the 
entire Eastern and Central Mongolian flat plain extending as a tapering zone thousands of kilometres 
westwards to the northwestern fringe of the Khangai mountain range called Khankhokhii. The 
Mongolian steppe is part of the great plain which starts from the Danube river in Hungary and includes 
the Puszta, sweeping towards the east up to the Manchurian steppe in Eastern Asia. The vegetation 
of the Mongolian steppe is dominated by Xerophyta, several species of Caragana, Artemisia frigida 
and many forms of feather grass. Mongolian Gazelles (Procapra gutturosa), roaming and grazing in 
herds of several thousands, can also be spotted in this area. 
 
The Desert Steppe zone includes the Depression of the Great Lakes, the Valley of Lakes and the 
Middle and Eastern Gobi Lowlands. This area belongs to the semi-arid zone which has an annual 
precipitation of 100 to 200 mm, loose soil and fewer species of animals and plants compared to the 
zones, northwards. The Desert Steppe is a habitat for such animal and plant species like the Asiatic 
Wild Ass (Equus hemionus), Saiga Antelope (Saga tatarica), Black-tailed Gazelle (Gazella 
subgutturosa), Houbara Bustard (Chlamydotic undulate), and Caragana bungei. 
 
The Desert zone is located in the southern and southwestern parts of Mongolia and has a severe 
climate with annual precipitation of less than 100 mm and high diurnal temperature fluctuation. The 
Desert zone is an area of extremely unique physical formations of changing contrasts like hills, 
hillocks, rolling heaths and sand dunes. It contains deposits of ancient flora, fauna and mineral 
resources, and provides a habitat for threatened animal species such as the Wild Camel (Camelus 
ferus bactrianus), Gobi Bear (Ursus arctos gobiensis), and Mongolian Agama (Stellio stoliczkamus). 
Plant species found in such habitats include Populus diversifolia, Potanin’s Trumpet Flower (Incarvillea 
potaninii), Ammopiptanthus mongolicus, Halimodendron halodendron, etc. 
 
 
2.3 Climate and Climate Change 
 
The main characteristic of the climate of Mongolia are sunny days, long and cold winters, low 
precipitation and large annual, seasonal, monthly and diurnal fluctuations in air temperature. The 
average mean temperature recorded in January is -34°C in the plateau and depressions but extreme 
temperatures have been recorded between -50°C and -56°C. In the northern mountains the average 
mean temperature in the warmest month is between +15°C and +20°C but again, extreme 
temperatures have been recorded of +35°C to +41°C, depending on the area. The total annual 
precipitation in mountainous regions averages to about 400 mm, in the steppe from 150 to 250 mm 
and in the desert steppe less than 100 mm. About 75 to 85 percent of the precipitation falls during the 
three summer months. 
 
The Mongolian territory is demarcated along the mountains in the north and down through the plateau 
semi-desert where it reaches a drop in elevation in the southernmost part of the Gobi desert. 
Accordingly, there is more precipitation in the north and less in the south, as well as, drier, warmer and 
more windy weather in the south. Although, Mongolia has many warm and sunny days in autumn, the 
air temperature starts to fall in September. In the north, the mean daily temperature falls below 10°C in 
the first week of September. But in the desert the mean daily temperature falls below 10°C around the 
end of September. The mean daily temperature reaches 0°C in the north during the first week of 
October, and in the south, at the end of October. 
 
Climate change is expected to have significant effects on the re-growth and productivity of forests. 
Climate scenarios indicate that the forest area might decrease due to expansion of the steppe and 
desert zones. The high mountains, tundra and taiga regions are expected to decrease by 0.1 to 5% in 
2020 and 4 to 14 % in 2050. The area of the forest steppe may decrease by as much as 3 percent in 
the first quarter and 7 percent in the second quarter of the 21st Century (MAP-21 1998). The forest gap 
model (FORET) was used to estimate future changes in the species composition and productivity of 
specific sites. Biomass dynamics of the main species in northern forests, larch, cedar, pine and birch, 
were calculated according to the GCM climate change scenarios, in which carbon dioxide would be 
doubled. The result shows that the total biomass might decrease by 27.2 percent for larch, 5.1 percent 
for birch, 35.3 percent for Siberian pine, and 4.2 percent for Scotch pine (Batsukh 2004). 
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2.4 Soils 
 
The harsh continental climate, rugged mountains, Central Asian steppes and deserts have created 
specific conditions for the formation and distribution of a variety of soil types in Mongolia. The lower 
latitude steppe, desert-steppe and desert zones extending throughout the southeastern, southern and 
southwestern parts are characterized by an extremely dry climate and sparse vegetation and contain 
the arid-steppe’s brown, the desert-steppe’s grey brown and the real desert’s grey brown soils. The 
northern high regions with sufficient moisture supply contain grey soils of the mountain and mountain 
forest steppes, or the brown soil of the mountain steppes, and the mountain taiga’s cinder-like soil. 
Soil formation and distribution are affected by a variety of conditions like climate, landscape forms 
(including slope steepness) and exposition. 
 
Mongolian soil is divided into two soil-bio-climate regions: northern and southern, belonging to special 
regions of Central Asia. The northern mountainous region is generally characterized by dark brown 
and brown soils. Because the quality of the soil is good, this region harbours twice or three times the 
number of species as comparatively found in the Gobi desert region. The southern, southwestern and 
western parts of the country contain light chestnut, light grey and grey steppe soils (UNDP 1998). 
 
 
2.5 Water 
 
Mongolia has comparatively high levels of surface and ground water resources. The rivers of Mongolia 
belong to the inland drainage basins of the Arctic Ocean, the Pacific Ocean and Central Asia. The 
higher and middle Selenge, the biggest river in the country, and parts of the Yenissei River which start 
from Mongolia belong to the Arctic Ocean drainage basin. In the northern and western mountainous 
part of Mongolia, the water network is of high density. The southern, central and southeastern parts of 
the country have few rivers and other water resources and they are usually situated in depressions 
without any outflows. Mongolia has 3 811 rivers and streams with a total length of 67 000 km, over 
3 000 big and small lakes with a total volume of 500 cubic kilometres, about 6 900 springs with steady 
flows, over 190 glaciers with a total size of about 540 square kilometres and over 250 mineral water 
springs which form specific water ecosystems. 
 
Rain, ground water, snow and glaciers are the main water sources of rivers. It is common that in the 
north-south and east-west directions, rain is the more important source for the rivers, while the amount 
of snow water flow decreases. The ground water resources in the country are spread unevenly and 
from north to south the chemical components of the water change and mineralization increases. It is 
caused by the changes in climate, as a decrease in precipitation from north to south, increases the air 
temperature and evaporation. Therefore, southern parts of the country have sparse vegetation and 
fewer species of animals (Munkhzorig, 2002). 
 
 
3. Characterization of the Forests and their Governance 
 
3.1 Distribution of Forests and Abundance of Forest Species 
 
The forests are mainly located in the northern parts of the country, basically within the Khangai and 
Khentii ranges and Khobsogol region. Mongolian forests are located on the very brink between the 
Siberian taiga (Trans-Baikal forest area) and the Central Asian steppe zones, functioning as a 
separator of taiga and steppe. They play an important role in the maintenance of naturally balanced 
water conditions in rivers and streams, in the prevention of soil deterioration, in the amelioration of the 
climate as well as in the preservation of the permafrost in its ecologically important form. Due to their 
Central Asia hard continental origin forests in Mongolia have low capacity of natural regeneration and 
they are very sensitive to forest fire, insects and human forest use. Non-forest lands of almost 1.4 
million hectares consist of southern mountain slope sites, pasture and grass haying sites, sub-alpine 
areas, etc. Figure 2 provides an overview of the structure by land cover types of the forest lands. 
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                                                     Total Forest Land Area 
                                                            19 166 100 ha 
  
                                                                                                                                                                          
                                                                                                                                                                           
  Coniferous and Deciduous               Saxaul forests                              Non-forest area 
     forests   13068500                             4 592 100                                     1 505 500 
                                                                                                                                                                            
                                                                                                                                                                            
                                                                                                                            Hay fields, sun-exposed 
                                      Forest areas                                                                        mountain slopes 
                                       17 660 600                                                                              127 000 
                                                                                                                                                                             
                                                                                                                             Lakes, rivers, marshes   
    Area covered by forests                  Area not covered by                                          121 100 
               13 448 100                              forests  4 212 500                                                                              
                                                                                                                                                                              
                                                                                                                                    Nurseries 
                                                                                                                                         200 
                                                                                                                                                                             
     Natural       Shrubs     Fire damaged     Sparse         Logged  Areas to be    Sub-alpine / Tundra 
     forests                             forests             forests          areas     reforested              areas 
 12 840400    607 700           717 100       2 892 700     202500      405500                114100 
                                                                     
                                                                                                                                     Forest belts 
                                                                                                                                          100 
   Figures in ha 
 

Figure 2: The forest structure of Mongolia. Source: Water and Forest Resource Center 2007 
 
 
Besides biophysical attributes of land cover the forests of Mongolia have been structured by functional 
categories, which can be characterized as follows: 
 
1. Strictly Protected Forest Zones include the strictly protected sub-alpine forests and those parts 

of the protected highland areas which have already been included in the network of the 
established Protected Areas. Forests in the Strictly Protected zone are to be managed to maintain 
their ’’natural features” and their “ecological balance” though, inexplicably, the law allows 
protection and suppression measures against fire and pests, both of which are important natural 
influences in the renewal and regeneration of boreal forest. These forests cover up to 48.2% of the 
country’s total forested area. 

2. Protected Forest Zones include natural forest and woody plant reserves in the green sub-zones, 
forest in Buffer zones, all saxaul (Haloxylon ammodendron) forests, forest in oases and on 
mountain slopes steeper than 30 degrees. Forests in this category cover 45% of the total forested 
area. 

3. Utilization Forest Zones include all other forests, excluding those mentioned in the other two 
categories; these zones consist of forests where selective timber cutting and logging are allowed. 
These forests make up over 6.8% of Mongolian forests. 

 
Mongolian forests contain about 140 species of trees, shrubs and woody plants. The most important 
coniferous and broadleaved species are listed in Table 1. 
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Table 1: Distribution of forest stock by leading tree species in Mongolia. Source: 
Tsogtbaatar (2002) 

 
Tree Species 
Coniferous 

Standing Stock  
(m3) 

Siberian larch Larix sibirica  1 026 860 600 
Scotch pine Pinus sylvestris 92 606 000 
Siberian pine Pinus sibirica 163 960 400 
Spruce Picea obovata 3 688 100 
Fir Abies sibirica 375 700 

Broadleaved  
Birch Betula platyphylla 86 162 900 
Poplar Populus sp. 2 120 600 
Aspen Populus tremula 1 390 200 
Willow Salix sp. 544 700 

Total 1 379 181 700 
 
 
The standing volume averages to over 100 m3 ha-1 ranging from 19 m3 ha-1 for willow, 65 m3 ha-1 for 
birch to about 140 m3 ha-1 for Siberian larch and pine, respectively. Mean age by tree species has 
been estimated at about 40 years for the broadleaved species and over 120 years for the coniferous 
tree species. The crown coverage is about 0.53 on the average (Tsogtbaatar 2002). 
 
 
3.2 Legal and policy framework 
 
Rules on forestry in Mongolia were first adopted in 1925, which then became the Forest Law in the 
1930s. Since 1995, the Mongolian parliament has adopted about 25 environmental laws, covering 
various aspects of land use, environmental protection, air, plants, animals, forests, toxic substances, 
environmental impact assessment, wildlife protection, and protected areas, etc. (Government of 
Mongolia, 2002). 
 
The Forest law, enacted in 1995 and amended in 2007, provides the basic framework for the 
protection, proper use and regeneration of Mongolia’s forests. According to this law the state owned 
forest land and forest resources are subject to leasing or allocation to economic units, organizations 
and to groups of citizens. The law regulates the roles and responsibilities of government agencies and 
as well as citizens. Mongolia is also signatory of international treaties with important implications for 
forest management. 
 
A National Forest Policy was prepared in 1998. It focused on forest utilization, forestry resources 
conservation and social welfare concerns. The forest policy was revised through the National Program 
on Forestry (Non Timber Forest Products) in 2001 and the National “Green Wall” Program in 2005. 
These policy documents clearly represent state policy to shift its priorities away from utilization of 
forest resources towards conservation, protection and reforestation. The National Program on Forestry 
priorities are institutional restructuring, forest fire and pest management, reforestation and enhancing 
the quality and efficiency of timber processing. The National “Green wall” priorities are building totally 
3 000 km long green zones between desert and steppe eco-zones from western to eastern regions of 
Mongolia with the aim to combat desertification and sand movement (Ykhanbai, 2004). 
 
Structure and Powers of the Government Agency in Charge of Forestry 
 
The new legal provisions laid down in the Forest Law of 2007 are regulating the establishment and 
tasks of a Forestry Agency. 
 

- A government agency responsible for forestry (referred to as “Government Agency” 
hereinafter) and forestry units within the Aimags and in the capital city will be established 
within the departments responsible for nature and environment. They shall operate under the 
jurisdiction of the Member of Government in charge of nature and environment. 

- If so required, inter-Soum or Soum forestry boards, or forestry officers at some Soum 
Governor Offices may be installed to provide technical and methodological support in the 
implementation of national forest protection, utilization and reproduction policy at the local 
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level, and in organizing the transfer of forest parcels to partnerships, economic entities and 
organizations for possession on a contractual basis. 

- The Government Agency shall have the following powers: 
o based on forest resources available, prepare proposals on annual harvest resources 

for approval by the Central Government Authority; 
o organize the implementation of the decisions of relevant state and government bodies 

on forest utilization, protection and reproduction; 
o approve Soum and Duureg management plans and organize implementation thereof; 
o organize works at central and local levels to reforest logging areas, burns, infested 

and diseased tracts, to forest semi-desert, desert and steppe areas, and to establish 
forest belts; 

o plan forest ecology-economic evaluations and have them approved; 
o provide nationwide technical guidance and coordination to the work of establishing 

tree and shrub seed banks and forest nurseries, and growing seedlings and  saplings; 
o provide technical guidance to local forest partnerships, economic entities and 

organizations; 
o distribute the budget allocations for forest protection and reproduction, monitor and 

report use of funds; 
o develop and have approved the methodologies, norms and standards for forest 

protection, rational utilization and reproduction; 
o monitor changes in forest resources, maintain the forest databank and supply 

information; 
o provide all-round support and assistance to the participation of domestic and foreign 

organizations in forest protection and reproduction activities; 
o develop model programmes and management plans for use by Partnerships, 

economic entities and organizations in their forest protection, utilization, and 
reproduction activities, approve guidelines and manuals for their formulation (Law of 
Mongolia on Forest 2007 Article 13)  

 
 
Fire Prevention and Control 
 

- Aimag, capital city, Soum and Duureg governors shall formulate fire prevention and control 
programmes and take measures to secure the requisite allocations in the local annual 
budgets. 

- Partnerships, economic entities and organizations shall self-finance the fire protection 
activities in their tenure forests. 

- A working group decreed by Aimag, capital city, Soum or Duureg governor, or the 
government fire fighting authority shall determine the cause of the fire, damages inflicted and 
expenses incurred to control the fire. 

- Citizens, partnerships, economic entities and organizations shall abide by the following 
requirements for fire prevention and control: 

o refrain from starting fire in the open air and ensure that such fire, if unavoidable, and 
its ashes as well as matches and cigarettes are completely extinguished in the fire 
seasons from 20 March to 10 June and from 20 September to 10 November; 

o in the fire danger periods, notify the respective environmental ranger and provide 
him/her with fire prevention warranty for logging, extraction of non-timber resources, 
trekking, outings and other activities; 

o strictly fulfil the provisions of Article 7 of the Law on Forest and Steppe Fire 
Prevention3. 

- Governors of all levels shall use their legitimate powers to mobilize the requisite human and 
technological resources and promptly take fire control measures while citizens, partnerships, 
economic entities and organizations shall comply with the rulings of the governors (Law of 
Mongolia on Forest 2007 Article 23). 

 
 
3.3 Recent Changes of Mongolian Forests 
 
Socio-economics: According to a survey of human impact on ecosystem in Mongolia during the last 
100 years, it is seen that some 40% of all forests in Mongolia have been impacted at some level or 
                                                      
3 Law on Forest and Steppe Fire Prevention, published in Issue No. 11 of 1996 of the State Bulletin. 
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another; 684 000 ha have not regenerated after fire damage and 250 000 ha after clear cutting; 
1 737 000 ha of coniferous forests have been replaced by birch and poplar, 159 000 ha by steppe and 
sand / stones, and 1 230 000 ha by low-quality coniferous forests. Cold-resistant taiga forest has been 
shrinking; and 16 percent of forest ecosystems have been replaced by non-forest ecosystems. 
Reports indicate that between 1974 and 2000 forest cover of an area of about 1.6 million ha was lost 
(Krasnoshekov et al., 1992). 
 
The annual volume of logging, which was about 2.2 million m3 in the mid 1980s, fell to about 0.86 
million m3 in 1992 and the harvest in the year 2000 was only 0.5 million m3. This fall is partly due to the 
influence of institutional and policy changes involving privatization of production enterprises and 
decentralization of decision-making power. But partly it is also due to the supply constraint caused by 
the reduction in the area of designated utilization forest from about 5.8 million ha in 1985 to 2.4 million 
ha in 1990, and further to 1.19 million ha in 1996. This is due to re-classification of some of the 
utilization forests as protected areas. Also, the Forest Law of Mongolia prohibited clear cutting of 
natural forests and prescribed selective cutting as of 1995 (Tsogtbaatar, 2002 ).  
 
Between 1940 and 2002, a total of 45.8 million m3 of round wood was harvested from more than 
320 000 ha, and annually about 395 500 ha were affected by forest fire and 101 100 ha of forest area 
damaged by insects and pests since 1980. Between 1996 and 1997 alone, 5.0 million ha were 
affected by forest fires, and within them nearly 500 000 ha forests were completely burnt and lost their 
ecological function.  
 
In the period from 1995 to 2000, besides the Law on Forests the Mongolian Parliament adopted the 
Law on Fees for Timber and Fuelwood Harvesting, the Law on Forest Fire Prevention, and the Law on 
Quotas of Export Custom Tax on certain goods. But, relevant laws and regulations have not 
succeeded due to a lack of appropriate institutional restructuring and privatization of the forestry sector 
during the period of economic transition. In the past few years, silvicultural thinning has been reduced. 
Its annual rate reached less than 500 ha. Clearcuts covered about 1 000 ha annually. The salvaged 
trees have been used for sawn timber and fuelwood for local citizens (Forest Policy Statement 2001). 
 
Since 1971, reforestation activities have been regulated by the State Central Plan and Directive. 
Reforestation activities totalling 100 300 ha cover only 30% of all logged area in the country. For 
example, reforestation and afforestation activity implemented annually covered about 3 900 ha in 
1980-2000, 4 600 ha in 1996-1999, and 8 200 ha in 2002 (Tsogtbaatar, 2002). Due to financial 
constraints, activities on combating desertification and soil erosion and raising of seedlings have not 
met present needs. 
 
The logged timber supplies domestic demand for wood and timber products. An assortment of woody 
products were once exported in small quantities, but forest enterprises, timber-harvesting companies, 
and wood-processing factories are at a standstill due to old, outdated machinery, equipment, and 
inappropriate industrial processing technology. This is reflected in the fact that in 1989, products of the 
forestry sector amounted to about 4.7 percent of the gross domestic product (GDP); by 1998 this rate 
had declined to 0.25 percent (Tsogtbaatar, 2002). 
 
Faced with the problem of dwindling forests and its ecological consequence, the government has 
given emphasis to forest conservation in recent 10 to 15 years, with the objectives of conserving bio-
diversity, maintaining ecological balance, protecting wildlife, enhancing beneficial influence of forest, 
and controlling desertification. Some 17.1 million ha, about 10.9 percent of the Mongolian territory, 
have been declared as protected areas. Of this, some 8.4 million ha are designated forest lands (The 
World Bank 2003). 
 
Illegal logging: Today the government of Mongolia established quotas for sawn timber and fuelwood 
on the level of 0.04 and 0.6 million m3 correspondingly. This approximately is a half of wood used in 
the country, the rest is accounted for by the illegal cutting (Kondrashov, 2005). The government 
approved the law on the import of wood trying to balance demand and supply. Currently about 65 
percent of logged wood is used by the poorest and economically disadvantaged groups of the 
Mongolian population in agricultural and urban regions for heating and cooking, for which there is no 
alternative. The result of this is the acceleration of the forest destruction. If there will be no other 
source of energy, then under today’s level of deforestation the serious shortage of the fuelwood will be 
felt by the end of this decade. 
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Constant monitoring, maintenance of law and order in forestry is the responsibility of environment 
inspectors and foresters in Aimags (provinces) and Soums (districts). All inspectors are supervised by 
the State Inspection Bureau. Overcoming illegal logging is the main task of these authorities.  
 
The government introduced some measures to decrease the illegal wood turnover including: 
 

1. Certification code for transportation of commercial timber and fuelwood between the Aimags 
and cities; 

2. Revised license to cut commercial and fuelwood; 
3. Revised law articles connected with planning and allowable cut volumes; 
4. Established sector inspection of illegal cuttings; 
5. Involved NGOs and citizens in logging monitoring; 
6. Government support to community based forest management approaches 

 
The government tries to combine the efforts with the activities of the civil society beginning to 
understand that the forests and their sustainable development is one of the main economic pillars of 
the country. 
 
In recent years, illegal logging in the forest, associated trade and corruption attracts a lot of attention of 
the worldwide, therefore “Forest Law Enforcement and Governance” (FLEG) action started to 
implement.  
 
FLEG - At the national and international level participating countries assumed the role of strengthen 
coordinating actions to combat illegal logging and transboundary illegal trade, and associated 
corruption for sharing information and experience and for reporting progress on implementation, 
including e.g. through a peer review mechanism. 
 
At the Ministerial Conference on Forest Law Enforcement and Governance in St. Petersburg, Russia, 
representatives of the Governments from Europe and North Asia (ENA region countries) and from 
other participating countries as well as the European Commission considered sustainable managing 
their forests and enforcing their forest laws and that good governance and law enforcement are 
prerequisites of sustainable forest management and further underlining that, while taking into account 
their international obligations, all countries have the sovereign right to manage and utilize their forest 
resources to meet their national policy objectives, recognizing that forest law enforcement and 
governance issues have local, national, transboundary, regional and global implications and then all 
these countries accepted and approved the St. Petersburg Declaration on 25 November 2005. 
 
The Mongolian Government acceded to the St. Petersburg Declaration on 25 November 2005 
therefore now Mongolia is responsible for developing its national Forest Law, resolution and policy on 
the Forestry and consisting with International conventions and negotiations. 
 
For implementing St. Petersburg Declaration: 
 
A. Nationally, within the ENA region  

1. Policy framework 
2. Legislation system  
3. Institutions and Capacity Building 
4. Sustainable Forest Management  
5. Rural Development, Livelihoods and Poverty Alleviation 
6. Trade and Customs framework  

 
B. International level  

1. Implementing Forest-related Policies  
2. Trade and Customs  
3. Research  
4. Collaborative Implementation Actions. Strengthen coordinating actions to combat illegal 

logging and transboundary illegal trade, for sharing information and experience and for 
reporting progress on implementation, including e.g. through a peer review mechanism, of the 
St. Petersburg Declaration and indicative list of actions. 
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For the implementation of the St. Petersburg Declaration, support of Donors and multilateral 
cooperation is very important. Participating countries at the Ministerial meeting are starting to 
implement the provisions of the Declaration. 
 
The Mongolian Parliament approved the new version of the Forestry Law in May 2007 and started 
actions as implementing new law and to advertise on the right way to governmental and 
nongovernmental organizations, local citizen and all current organizations. Also we organized the 
advance FLEG workshop on illegal logging, its reason, associated trade and corruption and 
opportunities to overcome obstacles in the local level. 
 
The GTZ program on the “Conservation and sustainable management of natural resources” organized 
five “Forest Law Enforcement and Governance” workshops. 
 
 
4. Forest Fire Situation in Mongolia 
 
4.1 Fire Environment, Fire Regimes and Ecological Role of Fire 
 
Occurrence of forest fires depends on forest type, precipitation distribution, and availability of fire 
sources. Forest fire statistics for the period 1963 to 1997 reveal that the majority of fires burned within 
the central and eastern parts of the forested area. This can be attributed to the predominance of highly 
fire susceptible (highly flammable) pine Pinus sylvestris and larch Larix sibirica stands. Annual 
precipitation ranges from (200) 250 to 350 mm. Air temperature fluctuations can amount to 90°C, with 
the summer maximum being +40°C. Snow cover is usually not more than 10-15 cm deep. Summer is 
the season of the lowest precipitation that usually occurs as heavy showers. Moreover, economic 
activities are much higher here as compared to other parts of the region.  
 
The average fire season usually has two peaks. One peak is during spring from March to mid June 
and accounts for 80 percent of all fires. Fires start in late March and early April, immediately after 
snow melt when forest fuels are drying rapidly on southern- and western-facing slopes. Intensive solar 
radiation removes water from the topsoil by evaporation, and the remaining water flows from elevated 
sites downhill and accumulates in depressions because it cannot penetrate deeply into frozen soils. 
Spring fires are thus most common in stands on these elevated dry landscape elements and in those 
where herbs and small shrubs form a loosely compacted living ground cover layer. The other fire peak 
falls within a short period in autumn from September to October and accounts for 5 to 8 percent of all 
fires. 
 
Steppe fires often invade the adjacent forest-steppe and sub-taiga zones. High fire danger is largely 
due to the prevalence of light-needled conifers in stands adjacent to steppe areas. These are mainly 
pine stands with mixed herbaceous ground cover, which are characterized by high fire danger in 
spring and autumn. In the mountain forest belt, especially in the high elevations, lightning fires are 
most common. Lightning storm activity increases considerably at the end of May and in early June. 
However, lightning fires are more rare in larch and Siberian pine stands of the mountain taiga 
(Chuluunbaatar, 2001). 
 
Wildfires constitute a major factor that determine spatial and temporal dynamics of forest ecosystems. 
Out of the total of ca. 17.5 million ha of forest land, 4 million ha are disturbed to varying degrees either 
by fire (95 percent) or by logging (5 percent). In one of the most sparsely populated countries in the 
world, it is difficult to get accurate data on fire causes (Goldammer, 2002). It is known, however, that 
during the main fire seasons no natural fire causes exist. The recent increase in the number of fires 
per year is related to the opening of markets once highly controlled or restricted. The vast majority of 
fires are not deliberately set to clear land; rather, it is a function of carelessness.  
 
Fires start for three reasons: 

1. Antler collection starts in the bitter cold of February when fire is simply a survival tool; 
2. Sparks from vehicle exhaust pipes in remote forests;  
3. Tracer bullets left by the Russian military have entered the game hunting market and are used 

to hunt elk for the blood antlers. 
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Figure 3: Forest in Northeast Mongolia degraded by illegal logging and fire. Photograph 
2007: GFMC. 
 

 

 
 

Figure 4: Forest patterns in Northeast Mongolia are also shaped by past logging 
activities involving large-scale clearcuts and fire. Former pine-dominated stands are 
replaced by pioneers species such as birches and poplars. Photograph 2003: GFMC. 
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Figure 5: The presence of remnant mature trees and regeneration is indicating that the 
denuded, grass-dominated mountain lands of Nothern Mongolia are potential forest sites. 
The regeneration is killed by recurrent grass fires. Photograph 2003: GFMC. 
 

 

 
 

Figure 6: Open pine forests with limited impacts of illegal logging are quite resilient to 
frequent surface fires. The recurrent surface fires reduce the fuel loads and leave behind 
a forest in which the risk of high-intensity and high-severity is reduced. Photograph 2003: 
GFMC. 
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The current fire pattern is affecting 14 percent of this resource annually. The short growing season and 
low growth capacity of the trees means that these damaged forests may take 200 years or more to 
regenerate and develop to a state comparable to the situation before the outbreak of fire. In addition to 
their commercial value, the forests are a precious ecological resource. They contain the sources of 
virtually all rivers in the country including the inflow to Lake Baikal (Russia), the largest fresh water 
lake in the world. They protect soil, rangelands, provide habitat for wildlife and serve as windbreaks. 
Figure 3 shows the area damaged by fires in Mongolia for the previous 25 years. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Forested areas damaged by fire from 1980 to 2005. Source: GFMC database; 
Bayartaa (2006) 

 
It becomes clear that after 1995 when the transition restructuring of economy was at the full swing and 
management abilities of the government were weakened, the area damaged by fires had increased. In 
addition, winters and springs from 1996 to 1998 were extremely dry and were lacking snow in most 
areas of the country. From late February to early June of these years, Mongolia suffered from large-
scale forest and steppe fires that devastated large parts of the country. During these fire episodes 
29 people died, 82 people were injured and 11 700 livestock were killed. Also, 218 family houses, 1 
066 communication facilities, 750 fences and 26.3 million ha of pasture and forest burned. The total 
costs of property losses amounted to 820.2 million MN¥ (Mongolian Tughrik). Ecological and 
economical damage were estimated as 1 850.5 million MN¥ (December 1999 value: ca. $US 1.8 
million). Despite new laws and regulations since then, the average data on damage by forest fires has 
been far greater over that in the earlier decades. 
 
 
4.2 Mongolian Fire Management Organization 
 
In 1969 the Mongolian Fire Protection and Aerial Patrol Service was established to provide early 
detection and rapid initial attack on fires, based on a Soviet-style aerial detection and airborne 
firefighting program. The Service was staffed by 200 to 300 smokejumpers and helicopter rappellers, 
including a fleet of helicopters for helitack and tactical aerial support. The aerial forces operated out of 
seven bases distributed throughout the fire-prone regions of northern Mongolia. Smokejumpers on 
routine aerial patrols detected a high percentage of the fires and handled approximately 90 percent of 
the suppression workload. In the early 1990s, when the communist government and Soviet financial 
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support abruptly disappeared, the Mongolian aerial program sharply declined. At present, the country 
cannot afford to maintain and fly their aerial patrol aircraft. The decline of the aerial program through 
the mid-1990s resulted in a “fire suppression void” and greatly contributed to the horrendous losses 
experienced in the 1996 and 1997 fires. 
 
Immediately following the 1996 fires, Mongolia received assistance from international organizations. 
The German government initiated an Emergency Fire Aid project in the northern and eastern parts of 
the country between October and December 1996. In February of 1998, the German and Mongolian 
governments signed an agreement to start an Integrated Fire Management (IFM) project to be 
implemented over three years (1998-2000). A primary task of the project was the establishment of a 
fire management plan compatible with the protected area goals and the responsibilities of the local 
communities (Goldammer, 2002). 
 
The Mongolian government has since been working to find long-term solutions to improve fire 
management. In a first step, the parliament passed a law designed to organize and improve firefighting 
efforts at all levels. The Law on Forest Fire Prevention and Control of 1996 provides detailed 
requirements for the setting up of forest fire prevention and control organizations at local and central 
levels. In support of the state’s responsibilities in the area of forest fire prevention and control, the 
owners / managers of forest and other land have the following responsibilities: 
 

• They are required to provide professional technicians or forest rangers to patrol and protect 
forests 

• They must control the use of fire within their areas 
• They must undertake fire prevention measures as required 

 
The law shall also regulate civil and criminal penalties for violation of provisions in the law, or causing 
fires, or creating a risk of fires. These provisions and their efficient implementation are very important 
to the conservation of the forest environment. 
 
Emergency Response Organization: The State Emergency Commission is chaired by the Deputy 
Prime Minister and has overall responsibility for dealing with a fire emergency situation. This 
commission consists of representatives from all the ministries. The Chief of the Civil Defence 
Committee is the Deputy Chair of the State Emergency Commission. The mission of the Civil Defence 
Committee is to protect human lives and properties from natural disasters. In a wildfire emergency 
situation, the Civil Defence Committee is responsible for all operational aspects of fire suppression 
efforts.  
 
The provincial branches of the Civil Defence Committee do not have full-time employee staff. Civil 
Defence representatives are in a reservist status and are activated in a civil defence capacity only in 
the event of an emergency incident. The Civil Defence organization includes approximately 200 
smokejumpers based in seven northern provinces. It also includes approximately 100 specialized 
rescue personnel who are trained firefighters. 
 
In response to an emergency fire situation, the State Emergency Commission must declare a state of 
emergency. Special coordination groups will be established in local areas impacted by the fire 
situation to direct suppression efforts and provide humanitarian relief as needed. During the fire 
emergency in last 40 years the military and police forces were mobilized to fight the fires as numerous 
local people. Border troops near Russia were also mobilized. All available resources were mobilized in 
the fire suppression effort, which on a daily basis ranged from 3,000 to 10,000 firefighting personnel 
and from 1,000 to 3,000 vehicles. Local individuals were conscripted to fight fire and were organized in 
crews under the leadership of military personnel or other officials. 
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Figure 8: Northern Mongolian “moonscape” – a result of accelerating illegal exploitation 
and fire. Photograph 2007: GFMC. 
 

 

 
 

Figure 9: Investigation of a truckload of illegally cut timber. Photograph 2007: GFMC. 
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Figure 10: The local economy of many Soums in Mongolia’s North is dependent on 
illegal logging and sawn timber production – economies that are fragile and not 
sustainable. Photograph 2007: GFMC. 
 
 

 
Fire-Station of National Emergency Management Agency 
 
Action Direction of the Fire-station: It directed to implement the Law on the fire fighting and 
emergency, keeping the safely situation of the population, State, organizations and enterprises and to 
sustain the economical development of the State. 
 
Monitoring department on the fire fighting and prevent:  Nowadays, department of the fire analysis 
of the Fire-station under the State Emergency reaching to the hot point of the fire and detecting the 
reason of the it in the centre or local place as soon as possible. It analyzes the sample materials from 
the fired place. They research all the fire criminals, its reason and situation in the State for each 
month, season and year. Also they work on chemical, electric and heating analyses of substance and 
materials, which send by citizen, organizations and enterprises.  
 
When there will be fire the heating transition reacts with water and it secretes poisonous substances to 
human health. Now they are working on the research of poisonous substance and materials.  
 
Prioritization Criteria for Resource Commitments: Priority fires for the limited suppression 
resources were determined based on the fire's proximity to population centres and threat to National 
Parks and Strictly Protected Areas. Due to the limited resources available and the number and 
magnitude of active fires, it was determined that some remote fires would have no suppression 
activity. 
 
Intelligence Gathering: The Ministry of Nature and Environment maintains a very modern Information 
and Computer Centre that compiles environmental data. This includes meteorological, water quality 
and pollution data.  
 
Among a number of earth observation sensors the National Ocean and Atmospheric Administration 
(NOAA) series satellites are used. They are used for monitoring the development of natural disasters, 
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such as wildfires, floods, as well as meteorological phenomena, etc. There are four major advantages 
of using NOAA series satellites for fire detection and fuel mapping (early warning) (Erdenesaikhan, 
1999): 
 

1. Spectral Resolution. The Advanced Very High-Resolution Radiometer (AVHRR) sensor 
on board of NOAA satellite acquires data in 5 spectral channels. The Spectral location of 
Channel 3 (3.55-3.93 µ) coincides with the radiation of maximum intensity from a black 
body with a temperature 780 to 800K, and is therefore well suited to the detection of 
elevated heat sources, which indicate the presence of active fires. Channels 4 and 5 
(near-infrared channels) are located in the thermal infrared part of electromagnetic 
spectrum where all radiation is emitted by the earth surface according to its temperature 
and radiation and used for estimation of cloudiness, cold surface of the earth. Channels 1 
and 2 are in visible and near-infrared parts of the electromagnetic spectrum where all 
radiation is reflected sunlight and widely used for estimation of vegetation cover. 

2. Spatial Resolution. Resolution of AVHRR data is 1.1 km2. Although the resolution is rather 
low, due to very high sensitivity of the channel-3 to the hot sources, even 50 m long fire 
fronts can be detected in the steppe. Full (1.1 km) and lower resolution (4 km) data can be 
recorded and transmitted directly from the satellite in the High Resolution Picture 
Transmission (HRPT) for selected areas of the world within a radius of 2 500 km from a 
receiving station. 

3. Frequent temporal coverage. Currently, there are 2 NOAA satellites in complementary 
near-polar orbits, NOAA-12 and NOAA-14, one crossing over Mongolia at local solar 
times of approximately 07:30 and 19:30, and the other at 02:30 and 14:30. The orbital 
characteristics are such that with two satellites in operation, the possibility exits for twice 
daily and twice nightly coverage at any point in Mongolia. 

4. Overpass time. The current afternoon, approximately 14:30 overpass time of NOAA-14 is 
the best available in terms of fire detection and monitoring in Mongolia 

 
Large fires were detected by the Information and Computer Center (ICC) on 23 April 2006 on the base 
of satellite data (classification by the NOAA AVHRR) (http://www.fire.uni-
freiburg.de/GlobalNetworks/CentralAsia/CentralAsia.html). The images in Figure 4 show a time series 
of fires burning in 2006 in the foothills of the mountains that separate Russia (north) from Mongolia 
(south). 
 
The recent fire danger situation in forest and steppe zones challenged staff of the National Remote 
Sensing Centre to test and improve their operational technology to quickly process and transfer fire 
locations and other data to disaster related and administrative organizations. Fire events are grouped 
in forest as well as other wooded and other land. During the wildfire emergency, fires are mapped 
daily using computerized satellite imagery. The fires are then numbered and listed by province and 
county with the latitude and longitude indicated for each. The map and list are sent daily to the Civil 
Defence Commission and the Ministry of Nature and Environment. Another service that the computer 
center provides are meteorological data for the Mongolian Hydrometeorological Service, Weather 
Modification Centre "Khuryn Shim". 
 
Other fire situation intelligence data are gathered through information from the field. Generally, this 
information is two days old by the time it is received in Ulaanbaatar. There is no radio communication 
from the fires to the local command centres. Information from the fires is carried by people on 
horseback or vehicles to local command centres and then transmitted by telephone to Ulaanbaatar. 
 
 



 63

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                           29 April 2006 
 
 
 
27April 2006 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                                              30 April 2006 
 
Figure 11: Time series of fires from 27-30 April 2006. Source: Information and Computer Center 
Mongolia (2006) 
 
 
5. Conclusions 
 
This paper intended to highlight the overall situation of forest fires in Mongolia integrated in the 
biophysical and predominating forest-related socioeconomic conditions of the country. The current 
situation and prospects of fire management have been discussed. The following conclusions can be 
drawn: 
 
1) For studying the relations of humans and wildland fires it is necessary to take into account the co-
existence of nature and human society. There is a need to take into consideration the authority of 
traditions which were formed during centuries and not interfered by external factors for a long time. 
This, first of all, is attributed to agricultural use of fires, prescribed burnings, and the role of domestic 
animals in impacting on the landscapes. However, in combination of the existing customs with 
additional new knowledge it is possible to establish a functioning system of fire management. 
 
2) For an institutional setting of fire management it is very important to understand that the solution of 
forest fires problems belongs not only to the government but to the civil society as a whole. It is very 
significant that forest fire protection becomes a vital necessity of every member of the society. 
 
3) Various countries have developed policies, legislation and location specific strategies in wildland fire 
management and gained experience in implementation and enforcement. This experience should be 
shared with Mongolia. So, Mongolia could elaborate standardized protocols, agreements, command 
systems and methods for delivering to, or receiving assistance from other countries to suppress 
catastrophic fires. Besides clearly defined bilateral or multilateral agreements it will be important to 
utilize the Incident Command System (ICS) as a unified standard procedure for multinational 
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cooperation in wildfire incidents. Methods and dissemination of information on early warning of fire 
risk, and fire danger have also been developed in various countries and could be applied to Mongolia. 
 
4) Guidelines are needed for the various user levels, ranging from practical guidelines for local fire 
managers to guidelines for land-use planning and policy development. Guidelines must consider the 
specific natural (ecological) conditions of wildland fire, as well as the social, cultural, economic and 
political environment. 
 
These activities would help steps forward to train a new generation of highly qualified specialists able 
to contribute their own ideas and practices to create a more advanced management system in the field 
of natural resources management to provide for the sustainable development of the resources. A basis 
would be established to change the human behaviour, the attitude of authorities to urgent needs in the 
field of fire management to improve the ecological situation in Mongolia. 
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Fire Effects on Productivity and Community Dynamics of Mongolian Grasslands 
 
1. Introduction 
 
Steppe ecosystems cover 65% of Mongolia’s territory, of which 15.7% or 245,509 km2 are located in 
Eastern Mongolia. The vegetation in arid ecosystems is affected by grazing and fire (Florentine, 1999; 
Drewa and Havstad, 2001). Major ecological factors that effect on Eastern Mongolian steppe 
vegetation are livestock and fire. Although fire must be included as an evolutionary force in the 
development of communities, particularly those ignited by lightning, today’s fires are mainly caused by 
human activities. 60 to 80 major fires are recorded every year in Eastern Mongolia, that is, 80% of the 
total fires in Mongolia, affecting approximately 700,000 hectares of land annually (Natural Resources 
of Mongolia, 1998) (Figure 1). 
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Figure 1. Steppe fire statistics of Mongolia 1974-2002. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Location of the study site 

 
 
There are many studies on the effects of grazing on grassland ecosystems. However, so far the fire 
effects on steppe grasslands of Mongolia had not yet been investigated. In other countries the effect of 
grazing and fire has been studied on grassland communities (Waser and Price, 1981; Kelt and Valone, 
1995; Valone and Kelt, 1999; Ward et al., 2000; Drewa and Havstad, 2001; Westbrooke et al., 2005). 
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The role of prescribed fire and / or wildfire in promoting grass growth at the expense of woody 
vegetation has been well documented worldwide (e.g., Cook et al., 1994). A model was recently 
developed to predict the direct consequences of prescribed fire for most forest and rangeland  types in 
the United States (Reinhardt et al., 1997). Generalizations about the response of herbaceous 
vegetation to fire are difficult to make because the fire environment and the vegetation are highly 
variable, as is their degree of interaction, i.e. vegetation production determines fuel loads which affects 
fire behaviour. Conversely, it appears that herbaceous vegetation production is related to fire 
behaviour (Bidwell and Engle, 1992). 
 
Most rangeland communities are resilient to fire but significant changes in structure and composition 
may occur. Such changes are not due to fire alone because the interaction of grazing pressure and 
the rainfall regime before and after the fire determines the overall ecological impact. Grazing pressure 
can both affect and interact with the fire regime by reducing the quantity of fuel and by changing the 
plant species composition (Noble et al., 1986). Because fire is often deliberately applied to increase 
nutritious grass production, the grazing treatment applied immediately after fire might be critical in 
determining the path of plant succession in these situations (Danckwerts and Adams, 1992). 
 
Therefore, it is necessary to conduct detailed research to determine the specific fire effects on the 
Mongolian steppe grasslands. This paper addresses the fire effects and the combined fire and grazing 
effects on steppe vegetation structure and composition, and the aboveground community biomass in 
Mongolia. 
 
 
2. Materials and Methods 
 
The objective of the study was to determine the fire effects on the steppe vegetation. 
 
 
2.1 Study Site and Field Sampling 
 
The study site is located in Tumentsogt soum, Sukhbaatar province (112°24’187’’N, 47°40’788’’E), 
which is 500 km south-east from Ulaanbaatar at an altitude of 927 m a.s.l.. This is site has most 
preserved eastern Mongolian steppe features with its high grass and high frequency of fires. 
 
The region is characterized by temperate semi-arid continental monsoon climate. Annual mean 
precipitation is 230 mm, mainly from June to September. The annual mean temperature in this area is 
0.5-0.6°C and the average annual wind speed is 3-4 m/sec (Batdelger et al., 2001). The soil type is 
chestnut. The vegetation in the study area is a typical tallgrass steppe, dominated by Stipa grandis – 
the most widely distributed grassland community in the eastern Eurasia steppe region. Subdominants 
are this community are Leymus chinensis, Cleistogenes squarrosa and Stipa sibirica. In the study site 
72 vascular plant species in 54 genera and 26 families are found. 
 
Data collection during the steppe research was conducted in 2001-2003. Two study sites were 
established, each 100x100 m. One site was been fenced in June 2001 for evaluating fire effects only. 
The other site was not fenced in order to evaluate fire and grazing effects. Within each site 5 sub-plots 
were established. In summer 2001 data were collected on all 10 plots that were subjected to moderate 
grazing. The plots were not burned, i.e. all plots were in the same condition (Figure 2). 
 
In the following spring and autumn fire seasons experimental fires were ignited to burn all plots.  
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Table 1. Study plots by different variations of grazing and burned 

 
Plot 

Designation 
Situation 
of grazing 

Situation of 
burned 

Plot 
Designation

Situation 
of grazing 

Situation of 
burned 

NGS-1 none burned in the spring 
2002 

GS-1 grazing burned in the 
spring 2002 

NGA-1 none burned in the 
autumn 2001 

GA-1 grazing burned in the 
autumn 2001 

NGS-2 none burned in the spring 
2002 and 2003 

GS-2 grazing burned in the 
spring 2002 and 
2003 

NGA-2 none burned in the 
autumn 2001 and 
2002 

GA-2 grazing burned in the 
autumn 2001 and 
2002 

NGC none none GC grazing None 
 
 
We collected data between 1 and 10 July in 2001 and 2003 using the line-point transect method (three 
25-m line transects for each plot). Every 25 cm data were taken and the coverage of species was 
determined every 5 m along the transect. Aboveground biomass was sampled during 10-15 July each 
year by clipping all plants within a 0.25 m2 quadrate, dried and weighed. The dry mass per quadrate 
averaged over the eight blocks was used to estimate the aboveground community biomass. 
 
 
2.2. Data analysis 
 
The differences in total vegetation coverage, litter, bare ground, aboveground biomass of community, 
coverage of three-year-old dominant species were compared on 10 plots using the Microsoft Access 
programme. 
 
 
3. Results 
 
3.1 Coverage 
 
Figure 4 shows that in 2001 when all plots were in the same condition (grazing and unburned) 
vegetation coverage was higher in GC and GA-2 plots. In 2002, after one site was fenced and plots 
were burned by different treatments (Table 1) the situation changed. Vegetation coverage was higher 
in the fenced site than on the grazed site. In the fenced site vegetation coverage was 65.1% of the 
control plot. In the burned plots the vegetation coverage was 53.1-56.1%. Also in the grazed site 
vegetation coverage was higher on the control plot than on the burned plots. Highest vegetation 
coverage was found in the NGC plot (no grazing and no fire). 
 
In 2003, the vegetation coverage decreased in all plots. The main reason for this was that this year 
was dryer than 2002. 
 
The following results show the comparison of plots in 2003. In the fenced site the vegetation coverage 
was lower than the NGS-2 and NGA-2 plots that had been burned twice, and higher in the NGC, NGS-
1 and NGA-1 plots that were either unburned or burned once. In the grazing site vegetation coverage 
was lower than on the fenced site. However, the same principles were found when comparing to the 
other plots. Figure 4 shows that the coverage of the GC plot was lower than NGC, but similar results in 
the NGS-2 and NGA-2 plots. 
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Our results show an inverse correlation between litter coverage and bare ground. After fire the litter 
disappeared and the bare ground cover increased. The lowest mean of bare ground is 13.6% in the 
NGC plot and the highest mean is 59.1% in the GS-2 and GA-2 plots (grazing and burned twice). Bare 
ground was increased 3-fold after burning once and 3.8 fold after burning twice. Comparing bare 
ground of control plots in non grazing sites with grazing showed a 1.3 fold increase. In the grazing site 
bare ground was increased 2-fold after burned once and 2.6 fold after burning twice. Litter was highest 
in the NGC plot (32.4%), i.e. 1.3-fold higher than in the GC plot and 2-fold higher than the NGS-1 and 
NGA-1 plots. 
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Figure 3. Scheme of the fenced study site 
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Figure 4. Total coverage of Stipa grandis 
community (a) vegetation cover (%), (b) litter 
cover (%), (c) bare ground (%). 
 
 
 
 
 
 
 
 
 

 
We determined the coverage of all species of this community. In this paper we considered dominant 
species. We found fire effect on the coverage of species steppe community. 
 
 

 
 

Figure 5. Plots NGA-2 (burning) and NGC (no burning), in different variation of burned 
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Stipa grandis P. Smirn. is a perennial firm-bunch grass of Gramineae that is dominating the typical 
steppe ecosystems of Mongolia. Coverage of Stipa grandis was reduced 1.5- to 2-fold after burning 
twice (NGS-2, NGA-2); coverage increased one year after burning once (NGS-1, NGA-1) in the fenced 
site (Figure 6a). In the grazing site coverage of Stipa grandis decreased in all plots. However, after fire 
the population of Stipa grandis recovered. The fire reduced senile plants, and newly sprouting plants 
increased (Tuvshintogtokh, 1997). 
 
Leymus chinensis (Trin.) Tzvel is a perennial rhizome-grass and subdominant in this community. Its 
vegetative buds are located deep in the soil and are not damaged by fire. The vegetative regeneration 
is good. Figure 6 (b) shows that the coverage of Leymus chinensis increased after fire. In 2002, the 
coverage increased in all burned plots and not in unburned plots (NGC, GC). 
 

 
Figure 6. Coverage of dominant species 
(a) Stipa grandis (%) 
(b) Leymus chinensis (%) 
(c) Cleistogenes squarrosa (%) 
 
 
 
 
 
Cleistogenes squarrosa (Trin.) Kehg. is a 
loose-bunch grass and subdominant in this 
community. A recent study is indicating that 
the coverage of Cleistogenes squarrosa 

increased after fire (Figure 6c). In 2003, coverage of Cleistogenes squarrosa increased in NGS-2, GS-
2, GA-2 plots, decreased in NGC, GC plots and almost was not changed in the NGA-1, GS-1, GA-1 
plots. The observations show that Cleistogenes squarrosa quickly regenerated by a large number of 
vegetative buds, although it is easily damaged by fire too. 
 
 
3.2. Biomass 
 
Our results show that in 2002 control plots (unburned) has high biomass compared to burned plots. 
On the contrary were comparing control plots each other biomass of no grazing plot has higher 1.5 
times than grazing plot. In 2003, in the fenced site highest biomass is in the NGS-1 plot (1890 kg ha-1) 
and NGC plot (1720 kg ha-1). Biomass increased in plots that were burned once and not grazed (NGS-
1, NGA-1). Biomass decreased in other all plots. In the non-fenced site biomass of all plots are lower 
than in non-grazed plots and lowest (770 kg ha-1) of them is in the plots burned twice (GA-2) (Figure 
7). 
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Figure 7. Total biomass of Stipa 
grandis community 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
4. Discussion 
 
The effect that fire has on the soil and vegetation depends on the intensity of the fire. This intensity (I), 
in turn, depends on the heat yield (H), the availability of fuel (W), and the rate of spread (R) of the fire. 
This relationship is expressed by I=H x W x R (Byram, 1959). The rate of spread of the fire depends 
on wind speed, nature of the fuel, humidity, and temperature. 
 
Our results indicate that after fire vegetation the coverage and biomass density of the steppe 
community decreased. In the following year the vegetation regenerated quickly. However, consecutive 
fires resulted in a constant decrease of vegetation coverage. It is observed that bare ground increased 
and soil moisture is due to this influence of fire. Water holding capacity is lower and evaporation is 
higher on burned plots than on unburned ones. Burned sites also have higher temperatures than 
unburned sites, due to the increased absorption of sunlight by the blackened soil surface. This is 
especially true in grasslands (Barbour, 1987). 
 
After the fire plant species react differently regarding their regeneration, and this is caused by their 
specific bio-morphological types. Vegetative buds are of pivotal importance for branching and growth 
of sprouting plants (Munier-Jolain et al., 1996). The location of their root system, vegetative buds and 
their number were dependent on the increase or reduction of vegetation coverage. Soil surface 
temperatures in grassland fires reach about 120°C, and in soil 1-5 cm deep, there is a temperature 
increase of only 10-15°C above ambient soil temperatures (Barbour, 1987). So vegetative buds on the 
ground easily damaged by fire and vegetative buds under ground do not damaged. Our results show 
that Stipa grandis decrease and Leymus chinensis and Cleistogenes squarrosa increase after fire. 
 
The root system of Stipa grandis is located near the surface and some vegetative buds are located 
near the surface too (Gorshkova, 1966). Thus, vegetative buds are easily damaged by fire. The 
difference between Stipa grandis and Cleistogenes squarrosa is the quantity of vegetative buds. 
Cleistogenes squarrosa has a large number of vegetative buds some of which are damaged by fire 
too. However, by virtue of their high number Cleistogenes squarrosa can regenerate quickly. 
Therefore the photosynthetic pathway of Cleistogenes squarrosa is C4. Pyankov et al. (2000) proved 
that the combination of C4 species is favourable to occupy very arid conditions (Pyankov et al., 2000). 
 
Leymus chinensis has long, strong rhizomes and vigorous vegetative propagation. Its rhizomes lie 
horizontally about 10 cm below the soil surface and are highly branched. Reproduction is mainly by 
clonal propagation (Wang et al., 2004). Thus, vegetative buds of Leymus chinensis are not damaged 
by steppe fire and its vigorous vegetative propagation contributes to an increase of coverage. 
 
Thus, there is a structural change the steppe plant community. A large number of Leymus chinensis 
grow instead of Stipa grandis under frequent fires every year. And by grazing effect Stipa grandis was 
decreased and Leymus chinensis and Cleistogenes squarrosa were increased too. As a result, the 
Stipa grandis community may change towards a Leymus chinensis-Cleistogenes squarrosa 
community as consequence of the effects of frequent fires and grazing in the Eastern Mongolia. 
 
Our study evinced that the adaptations of grassland plants, most of with are hemicryptophytes, allow 
them to survive and even thrive in the presence of periodic fire. The fire environment provides a very 
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powerful selective force in the grassland. Mechanisms for survival in grasslands include increased 
reproduction from seeds as well as resprouting from perennial buds, which are protected at below the 
surface of the soil. 
 
Besides this observation it has been noted that forests and meadow steppes were drying after fire and 
changing towards typical steppe ecosystems (Ochir, 1967). The succession stages of a burned pine 
forest include the Hamenerion angustifolium community, followed by birch forest (Betula spp.) and the 
pine forest climax community. If fires are tooo frequent (annually) the Pinus sylvestris forest will be 
develop to a meadow steppe community (Zoyo, 2000). Altogether it is evident that the long-term 
effects of frequent fires result in a xerophytic vegetation cover in which C4 species are becoming 
dominant. 
 
Our results demonstrate that the combined effects of fire and grazing are effecting the grassland 
negatively. Consecutive fire had more negative effects on the steppe community as compared with 
grazing. Without grazing impact a single fire has positive effects on the steppe vegetation. 
 
 
Acknowledgements 
 
I. Tuvshintogtokh thanks the Chinese Academy of Sciences and Third World Academy of Sciences for 
the post-doctoral fellowship awarded to her for 2005. This study was supported financially by the 
Project of Conservation Biodiversity of Eastern Mongolia (UNDP). 
 
 
References 
 
Barbour, M.G. 1987. Terrestrial plant ecology. The Benjamin / Cummings, 634 pp. 
 
Batdelger, D., Z. Batjargal, and N. Khishigjargal. 2001. Climate of Eastern Mongolian region. 
Ulaanbaatar, 46 pp. <in Mongolian>. 
 
Bidwell, T.G., and D.M. Engle. 1992. Relationship of fire behavior to tallgrass prairie herbage 
production. Journal of Range Management 45, 579-584. 
 
Byram, G.M. 1959. Combustion of forest fuels. In: Forest fire: control and use (K.P. Davis, ed.)  61-89. 
McGraw Hill, New York. 
 
Cook, J.G., T.J. Hershey, and L.L: Irwin. 1994. Vegetative response to burning on Wyoming mountain-
shrub big game ranges. Journal of Range Management 47, 296-302. 
 
Dankwerts, J.E., and K.M. Adams. 1992. Dynamics of rangeland ecosystems. In: Proceedings of the 
Fourth International Rangeland Congress (A. Gaston, M. Kernick, and H.N. Le Houerou, eds .), 1066-
1069. Montpellier, France: CIRAD SCIST, 1279 pp. 
 
Drewa, P.B., and K.M. Havstad. 2001. Effects of fire, grazing and the presence of shrubs on 
Chihuahuan desert grasslands. Journal of Arid Environments 48, 429-443. 
 
Florentine, S.K. 1999. Ecology of Eucalyptus victrix in grassland in the floodplain of the Fortescue 
River. Ph.D. Thesis, Curtin University of Technology, WA, Australia. 
 
Kelt, D.A., and  T.J. Valone. 1995. Effects of grazing on the abundance and diversity of annual plants 
in Chihuahuan desert scrub habitat. Oecologia 103, 191-195. 
 
Gorshkova, A.A. 1966. Biology of steppe grassland plants in the Zabaikal. M:Nauka, 274 pp. /in 
russian/ 
 
Guevara, J. C., C.R. Stasi, C. F. Wuilloud, and O.R. Estevez. 1999. Effects of fire on rangeland 
vegetation in south-western Mendoza plains Argentina : Composition, frequency, biomass, productivity 
and carrying capacity. Journal of Arid Environments 41, 27-35. 
 
Munier-Jolain, N.M., B. Ney, and C. Duthion. 1996. Analysis of brunching in spring-sown white lupins 
(Lupinus albus L.): The significance of the number of axillary buds. Ann. Bot. (Lond.) 77, 123-131. 



 75

 
Munkhbayar S., Bayambasuren S., Tuvshintogtokh I., and B. Ariungerel. 1997. Flora and vegetation of 
strictly protected areas of Eastern Mongolia. Ulaanbaatar, 113 pp. <in Mongolian>. 
 
Natural resources of Mongolia (National Report) 1998. Ulaanbaatar, 123 pp. 
 
Noble, J.C., G.N. Harrington, and K.C. Hodgkinson. 1986. The ecological significance of irregular fire 
in Australian rangelands. In: Proceedings of the Second International Rangeland Congress (P.J. Joss, 
P.W. Lynch, and O.B. Williams, eds.), 577-580. Canberra, Australia: Australian Academy of Science, 
634 pp. 
 
Ochir, J. 1967. Fire effect on the vegetation mountain steppe. Proceedings of the Institute Biology, 
№2, 229-235. 
 
Pyankov V.I., Gunin P.D., Tsoog S., Black C.C. 2000. C4 plants in the vegetation of Mongolia: their 
natural occurrence and geographical distribution in relation to climate. Oecologia 123, 15-31. 
 
Reinhardt, E.D., R.E. Keane, and J.K. Brown. 1997. First Order Fire Effects Model: FOFEM 4.0, user’s 
guide. General Technical Report INT-GTR-344. Odgen, UT: U.S. Department of Agriculture, Forest 
Service, Intermountain Research Station, 65 pp. 
 
Tuvshintogtokh, I., and Ch. Chuluunbaatar. 2003. Fire effect on the steppe ecosystem of Eastern 
Mongolia. 3rd International Wildland Fire Conference and Exhibition. Sydney. 285. 
 
Tuvshintogtokh, I., and M. Urgamal. 2004. Fire effect on the steppe community of Eastern Mongolian 
grassland. Ulaanbaatar, 41 pp. 
 
Valone, T.J., and D.A. Kelt. 1999. Fire and grazing in a shrub-invaded arid grassland community: 
Independent or interactive ecological effects. Journal of Arid Environments 42, 15-28. 
 
Ward, D., D. Saltz, and L. Olsvid-Whittaker. 2000. Distinguishing signal from noise: Long-term studies 
of vegetation in Makhtesh Ramon erosion cirque, Negev Desert, Israel. Plant Ecology 150, 27-36. 
 
Waser, N.M., and M.V. Price. 1981. Effects of grazing on diversity of annual plants in the Sonoran 
Desert. Oecologia 50, 407-411. 
 
Westbrooke M.E., S.K. Florentine, and P. Milberg. 2005. Aridland vegetation dynamics after a rare 
flooding event: influence of fire and grazing. Journal of Arid Environments 61, 249-260. 
 
Zengwen Wang, Linghao Li, Xingguo Han, Ming Dong. 2004. Do rhizome severing and shoot 
defoliation affect clonal growth of Leymus chinensis at ramet population level? Acta Oecologica 26, 
255-260. 
 
Zoyo, D. 2000. The change shrub-herb layer in Larch and Pine forest by fire and logging effects. 
Ulaanbaatar, 26 pp. <in Mongolian>. 
 
 
IFFN contribution by 
 
Tuvshintogtokh Indree 
Department of Vegetation Ecology 
Institute of Botany, Mongolian Academy of 
Sciences 
Jukov Avenue 77 
Ulaanbaatar 210351 
Mongolia 
 
Tel: +976-99272622 
Fax: +976-11-451837 
e-mail: tuvshintogtokh@yahoo.com  

 
Urgamal Magsar 
Department of Flora and Plant Systematics 
Institute of Botany, Mongolian Academy of 
Sciences 
Jukov Avenue 77 
Ulaanbaatar 210351 
Mongolia 
 
Tel: +976-99845930 
Fax: +976-11-451837 
e-mail: urgaa@yahoo.com 
 

 



 76

 
VIET NAM 
 

Fuel Assessment and Fire Prevention in Pine Plantations during the Tending Stage 
in Dalat, Lam Dong Province, Viet Nam 

 
Summary 
 
This paper presents some findings on the structure and dynamics of the grass cover under three-
needled pine plantations in the tending period from 1 to 4 year old. Twenty-six species of grasses and 
herbs including both annual and perennial plants were found in these plantations. Dynamics of the 
green and dried biomass and the moisture content of the materials during the tending period were 
analysed. An Inflammability Index (k) was then used to form the basis for the grass cover 
management. The appropriate tending period for pine plantations in Lam Dong province is from 
August to September. A set of recommendations in for pine plantations and natural forests in Lam 
Dong province is also provided. 
 
1. Introduction 
 
Pinus kesiya Royle ex Gordon, a fast-growing, coniferous species, has natural distribution in South-
east Asia (Pham 1999). In Vietnam, the species is indigenous to Dalat, Lamdong, from an altitude of 
1000 to 1800 m a.s.l.. In planting pine forest for any purpose, forest fire is always considered as a 
main factor causing remarkable damage to plantations. The weight and property of fire materials 
available to fire (available fuels) provide the essential conditions for the characteristics and impacts of 
a forest fire (Johnson and Miyanishi 2001). Therefore, research of combustible materials under pine 
forest canopy for proposing the effective measures of fire prevention become the issue which is 
concerned by managers as well as scientists. 
 
The concept of combustible material targeted in this paper includes organic material ready to be 
oxidized. Previous research have divided fuels into the main following groups:  

(1) Cured grass cover 
(2) Decayed organic matter, peat, and oil plants 
(3) Living grass and shrubs 
(4) Sprouting plants 
(5) Fallen trees, branches 
(6) Harvest residuals (branches, tree tops and stumps) 
(7) Living saplings 

 
Groups (3); (4) and (7) may serve as fire-preventing fuels. However, these factors change in the 
course of the development of the plantations and between the seasons of the year. This study 
contributes to evaluate the dynamics of fuels in P. kesiya plantations using different controlled burning 
methods combined with silvicultural methods. 
 
 
2. Object and Methods of Research 
 
The research was implemented in vegetation cover of 1-4 year old P. kesiya plantations in Tanung 
commune, Dalat city, Lamdong province, and several surrounding areas. Methods of evaluating the 
constitution and structure of vegetation cover will be applied to identify characteristics of fire material in 
pine plantation in the period of tending. Four methods of processing fore material are applied as 
follows: 

- Controlled burning 
- Controlled burning in rows 
- Controlled burning combined with tending 
- Controlled burning combined with tree spacing 
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3. Results and Discussion 
 
3.1 Fuel characteristics in P. kesiya Plantations 
 
3.1.1 Grass cover 
 
The composition of grass species in the fuel layer in P. kesiya plantations is provided in Table 1. 
 

Table 1. Constitution of grass species in fire material 
 

 
# 
 

 
Family 

 
Scientific name 

 
Vietnamese name 

 
Remark 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
 

Poaceae 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cyperaceae 
 
 
 
Asteraceae 
 
 
Pteridoideae 
 

Cybopogon annamnensis 
Panicum previpolium 
Ischaeum aristatum 
Bothriochloa pertusa 
Microstergium vagans 
Eulalia velutina 
Erianthus tustigiatus 
Imperata cylindrica 
Arundinela setosa 
Pennisetum alopecuroides 
Hemarthria protonsa 
Themeda caudata 
Poa annua 
Thysanolaena maxima 
Aristida cumingiana 
Eragrostis nigra 
Zoysia tenuifolia 
Pennisetum lopecuroides 
Carex nemostachys 
Carex perakensis 
Cyberus latespicatus 
Seleria exigua 
Eupatorium odoratum 
Gynura pseudochina 
Anaphalis adnata 
Pteridium aquilinum 

Sa Trung bo 
Co Ong 
Mom Nau 
Huyet thao Lo 
Vi Phuong lac 
Cat Vi Long 
Mao Phuong 
Co Tranh 
Truc tham long 
Co duoi 
Ban Tiet Trai 
Lo Duoi, Co phao 
Sp 
Dot, Chit 
Ba Chia. 
Tinh Thoa Den 
Co Long Heo 
Duoi Voi Tim 
Kiet Mo Phu 
Kiet Thanh 
Cu Gie Rong 
Cuong Nho 
Co Lao 
Co Tau Bay. 
Bach Nhung Con 
Duong Xi 

Perennial 
Perennial 
Annual 
Annual 
Perennial 
Perennial 
Annual 
Perennial 
Perennial 
Perennial 
Annual 
Perennial 
Annual 
Perennial 
Perennial 
Perennial 
Perennial 
Perennial 
Annual 
Annual 
Annual 
Annual 
Annual 
Annual 
Perennial 
Perennial 
 

 
Remarks: In the investigated areas 26 grass species belonging to 4 families constituting combustible 
materials are found. These species are mainly belonging to the Poaceae family. Some species are 
perennial, others are annual. In addition, the constitution of vegetation cover under pine plantation 
canopy consists of a small proportion of broad-leaved shrub species. 
 
Discussion: The surface fuels in P. kesiya plantations during the tending period are mainly grasses. 
The diversity of species with their different biological characteristics, e.g. different seasonality of 
growth and curing, result in a non-uniform development of fire risk and fire hazard. The presence of 
freshly-grown grass species intermixed in cured grass layers is contributing to a decreased ignition 
risk and fire hazard. 
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Figure 1. Surface fuels in natural, relatively open pine stands (Pinus kesiya 
Royle ex Gordon) in the highlands of Viet Nam are characterized by grass 
cover. Under moderate fire weather conditions a surface fire would cause 
limited damage to the pine overstory. 

 
 
 

 
 

Figure 2. Young pine regeneration intermixed with grass fuels are at high 
risk of destructive wildfires. 
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3.1.1 Fuel structure 
 
The result of studying the structure of vegetation cover in 1-4 year pine plantation is shown in Table 2. 
 

Table 2.  Structure of vegetation cover in 1-4 year pine plantation 
 

Year Level of 
Abundance 

H 
(m) 

M1 
(kg ha-1) 

m1 
(kg ha-1) 

m2 
(kg ha-1) 

M2 
(kg ha-1) 

W0 
% 

1 Cop 1 0.62 6288 1783 4505 3375 51.3 
2 Cop 2 0.91 11538 6190 5348 7260 37.10 
3 Cop 2 0.95 13672 8580 5092 9714 31.8 
4 Cop 2 0.93 14022 9115 4907 10085 28.1 

 
Note: H = Height of dominant grass layer 

M1 = Weight of dry and living grass (kg ha-1) 
m1 = Weight of dry grass (kg ha-1) 
m2 = Weight of living grass (kg ha-1) 
M2 = Weight of dry and living grass after desiccating 
W0 = Moisture content of combustible material (fuels) (%) = (M1-M2) / M1 

 
Remarks: The height of the dominant grass layer reaches up to 0.62 m in the first year and up to more 
than 0.9 m in the second year. Total weight of material (M1), weight of dry grass (m1) and weight of dry 
and living grass after desiccating (M2) tend to increase year by year. However, the weight of living 
grass almost has no change and relative humidity of material appear to decrease when the year of 
plantation increases. 
 
Discussion: 

- The more weight of dry grass (m1), the higher are risk and hazard of forest fires; and the more 
weight of living grass, the less risk of forest fire. 

- In plantations after tending, the vegetation cover has been cut leading the increase of dry 
grass. That means at that time M1 will be equal to M2 and the fire risk and hazard are highest. 

- The moisture content of the material depends not only on weather but also the presence of 
perennial grass species. 

- Studies on fuel structure and dynamics will be the foundation for determining the relationships 
between the parameters m1, m2, M1, and M2. Based on these relationships and the level of 
abundance effective measures of fire prevention will be determined. 

 
 
3.1.2 Fuel loads and structure through the periods of plantation tending 
 
Structure of fire material through the periods of plantation tending is presented in Table 3 
 

Table 3. Structure of fire material through the periods of plantation tending 
 

Periods of 
Tending 

M1 
(kg ha-1) 

m1 
(kg ha-1) 

M2 
(kg ha-1) 

k = m1 / M1  h-tb(m) 

20-08-98 
20-09-98 
20-10-98 
18-01-98 

11 000 
11 750 
11 573 
11 225 

3 150 
4 875 
5 250 
7 700 

7 850 
6 875 
6 325 
3 525 

0.29 
0.41 
0.45 
0.70 

0.61 
0.58 
0.40 
0.05 

 
 
Note: M1 = Total weight of material (dry + living) 

m1 = Weight of dry material (kg ha-1) 
m2 = Weight of living material (kg ha-1) 
k = Inflammability Index 
h tb = Mean Height of vegetation cover after tending 
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Remarks: 
- Through the periods of tending the total fuel weight does not show considerable differences 

thanks to the replacement of living fuel cover 
- The weight of dry material increases gradually from 3150 kg ha-1 to 7700 kg ha-1 
- The weight of living material decreases gradually from 7850 kg ha-1 to 3525 kg ha-1 
- The Inflammability index is always less than or equal to 1 and depends on periods of tending 
- The shorter the time for tending, the decreasing the mean height of living material (from 0.61m 

to 0.05m) 
 
Discussion: The lower the Inflammability Index the less possibility of fire risk and hazard, and vice 
versa. The Inflammability Index becomes maximum after the vegetation cover is cut. The Index also 
increases in the year 4 of plantation when the weight of falling material increases. 
 
The Inflammability index has been identified through experiments (Table 4). 
 

Table 4. Inflammability index and fire risk derived from experiments 
 

Inflammability Index Fire Risk 
<0.2 No fire 

0.2-0.29 Little possibility of fire 
0.3-0.49 Possibility of starting fire 
0.5-0.7 High possibility of fire 

>0.7 Very high possibility of fire 
 
Apart from the Inflammability Index k, fire also depends on other factors such as the contacting time of 
fire material to fire, temperature, speed of wind, direction of slope. However, the Inflammability Index k 
can be useful for plantations, without applying the method of controlled burning of fuels, and in natural 
forests. 
 

- In the rainy season, the grass species grow very fast. For both annual and perennial species, 
this is the only growing season of year. Once the cutting of vegetation cover is implemented in 
suitable time possibility for the recovery of plants will decrease and they can be replaced by 
other plant species. This is easier to happen for generative reproduction species. 

- For plant species sprouting from roots, the possibility for recovery is very high because of little 
competition with other species. The species with high recovery possibility will have less 
number of individuals than before cutting. However, in the dry season the weight of these 
species will be high thanks to the water content in the already existing root system. 

- Perennial species also recover. The species with the possibility of the strongest recovery 
include Co Tranh (Imperata cylindrica) and Rang Rang (Ormosia pinnata) due to their dense-
woven, 20-30cm deep system of roots. 

- For grass species of dispersion by seed, when they are cut before their seeds are mature and 
ready for dispersion, the possibility of reproduction of these species is minimized. If this 
process of cutting is repeated for several years, these species can be excluded from 
constitution of vegetation cover under pine plantations and can be replaced by other grass 
species. 

- Through the experiment, some invasive species have been identified. A large number of 
dicotyledon grass species occur but the number of individuals of each species is low. 
However, some species become dominant after cutting, for example Co Lao (Eupatorium 
odoratum). 

 
Table 5. Some dicotyledon grass species after tending 

 
Scientific name  Vietnamese name 
Eupatorium odoratum 
Anaphalis adnata 
Vernonia squanosa 
Gynura pscudochina 
Sericocalyx scaber 
Polytrema anamensis 

Co Lao 
Bach Nhung 
Bach Dau Long 
Tau Bay 
To Dai Nham 
Da Kim 
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- The result of experiments shows that in the plantations tended in August and September the 
fuel weight is decreasing remarkably and the weight of living material is increasing, resulting in 
reduced forest fire hazard. Another factor contributing to the reduction of fire risk is the 
wrapping effect of living material cover over the layer of dry material resulting in a reduction of 
wind speed (and drying effect) in the cover of living material, at the same time increasing the 
moisture of the cover of dry grasses. 

- Tending plantations in August and September will also help raising the soil nutrient status due 
to decomposing of this organic substance. This is proven by the appearance of earthworm 
and termite nests. 

 
However, the possibility of forest fire still exists, largely influenced by topography and weather. When 
the Inflammability Index k is small, the possibility of a fire to start and spread is limited if the wind 
speed is low and the direction of fire spread is downslope. When the wind speed is high and the 
direction of fire spread is upslope fires can happen but the damage is not very serious. 
 
From the results mentioned above, some technical proposals for fire prevention combined with tending 
are as follows: 
 
 
3.2 Fuel Management Methods 
 
3.2.1 Controlled Burning 
 
Based on the experience in other countries the use of controlled fire to reduce surface fuels and thus 
wildfire hazard (see De Ronde et al. 1990, Goldammer 1983). Besides observing general basic 
principles of applying controlled fire the following steps of implementation include  
 
- Cutting vegetation cover on the whole area of plantation, drying out cut plants to a moisture 

content Wo = 13-15%; 
- Creating a firebreak surrounding the compartment to be burned; 
- Using fire preventing material to protect main trees (P. kesiya); 
- Choosing suitable time to burn material; 
- Protecting main trees by pruning and a surrounding fire line. 
 
 
3.2.2 Controlled burning in rows 
 
This method is the application of controlled fire between tree bands with space of 3.0. It facilitates the 
collection and burning of grass and fine fuels and reduces negative impacts on standing trees. Steps 
of implementation include: 
 
- Cutting the whole or ¾ grass cover in the compartment of the plantation; 
- Cutting branches (pruning) close to the foot of trees; 
- Raking grasses and branches to rows between tree bands; 
- Burning them in appropriate time. 
 
 
3.2.3 Controlled burning combined with tending 
 
The results of the research mentioned above show dynamics of fire material through the period of 
tending. Concluding it is recommended to combine controlled burning with tending. Based on the 
changes in season, tending of the plantations in years 2 to 4 is recommended to be implemented in 
August and September. For plantations in year 1, tending should be implemented in October (1-3 
months after planting). Steps of implementation include: 
 
- In the first year tending should be implemented in October (1-3 months after planting); 
- In years 2 to 4: tending the plantations in August and September; 
- In year 2, weeding and creating a fire line around main trees (diameter: 1 m), and cutting the 

whole plantation surface, collecting cut plants and piling them on the middle bands for natural 
decay. In November and December, burning the rest of cut plants using the row-burning technique 

- In years 3 and 4, cutting the whole vegetation cover combined with cutting branches from 1/3 
height of tree down to the foot of tree and doing next steps the same as in year 2. 
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Figure 3. A similar situation in a young pine stand in which the grass cover 
represents a high risk of destructive wildfires. 

 
 

 
 

Figure 4. Setting a prescribed fire in a mature, open pine stand. 
 
 
3.2.4 Controlled burning combined with tree spacing 
 
The density and the method of tree spacing in forest plantation establishment is affecting the fuel 
dynamics through the period of tending. Currently, two popular methods of tree spacing are applied in 
Lam Dong province: 
 
- Density of 2,200 trees/ha; line to line: 3.0 m, and tree to tree 1.5 m 
- Density of 1,666 trees/ha; line to line: 3.0 m, and tree to tree 2.0 m 
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These methods have considerable impacts on controlled burning in young pine plantation. In 
conclusion from the research the spacing of trees is proposed as follows: 
 
- After burning the surface fuels whole vegetation cover, compartments should be divided into 9 

metre bands with the length of bands equal to the length of compartments and parallel to 
contours. On bands, arranging 3 lines of tree with line to line 2m and tree to tree 1-1.5m 

- In each band, a smaller band about 5 m wide should be leaved for putting fire material 
- Other steps are similar to 3.2.3  
 

 

+          +            +            +            +            +            +           +           +             
     +            +            +            + 4 m       +            +           +           +            + 
+          +            +            +            +            +            +(1.5 – 2 m) +        +             

            
  9 m                                                            5m 

+          +            +            +            +            +            +           +           +             
     +            +            +            +            +            +           +           +            + 
+          +            +            +            +            +            +           +           +             

 

 

+          +            +            +            +            +            +           +           +             
     +            +            +            +            +            +           +           +            + 
+          +            +            +            +            +            +           +           +             

 

 
Figure 5. Proposed spacing in pine plantation establishment 

 

 
 

Figure 6. Creation of a fire break (black line) using prescribed fire. 
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Figure 7. Burning of a 3-m wide fire break (black line). 
 
 

 
 

Figure 8. Successfully burned 5-m wide fire break. 
 
 
4. Conclusions 
 
Grass cover plays an important role in the structure of fire material of plantation. Dynamics of grass 
cover in the course of tending have considerable impacts on establishing an effective method of 
processing fire material for fire prevention in both plantation and natural forest in Lam Dong province. 
The result of this research identifies species constitution and changes in weight and moisture of fire 
material. On this foundation, some proposes in tree spacing, appropriate time of tending and methods 
of processing fire material aimed at increasing efficiency of forest fire prevention are presented. 
Application of these measures will contribute to increase quality of planting forests in Lam Dong 
province. 
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Figure 9. Successful burn under canopy of a mature pine stand. 
 
 

 
 

Figure 10. Post-fire regeneration of the grass-herb layer in a mature pine stand. 
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Research & Technology 
 
 

Small UAS Demonstration by NASA and the US Forest Service 
 

A USDA Forest Service Remote Sensing Applications Center Briefing Paper 
14 June 2006 

 

 
 

Issue 
 
This collaborative effort utilized a series of small Unmanned Aerial Systems (UAS’s) integrated with 
cutting-edge thermal imaging, autonomous flight control, and GIS-compatible technologies, to provide 
real-time images and analysis of forest fires. 
 
Background 
 
In November 2005, the two agencies issued a "Request for Participation" to the unmanned 
aeronautics community to provide suitable aircraft and imaging capabilities for a demonstration and 
capabilities evaluation. Six vendors were chosen from a field of 13 respondents. Of the six vendors 
who were issued invitations, four vendors were able to attend (3 for thermal image acquisition, 1 for 
communications relay). During the demonstration at Fort Hunter Liggett, the USFS was able to assess 
the systems capabilities and evaluate UAS’s for possible future inclusion into the day-to-day wildfire 
monitoring arsenal. Currently, the fire management agencies rely on both rotorcraft (helicopters) and 
fixed-wing aircraft equipped with thermal-detection devices to assess fire conditions on wildfire events. 
 
Key Points 
 
Fire-fighting teams will benefit from this emerging technology by having tactical assets capable of 
loitering over fire activity during the crucial times of sunset to sunrise or when other assets are not 
available (for reasons of crew safety). 
 
Small UAS platforms, equipped with thermal imaging systems, can fill a critical niche in fire monitoring 
and mapping. Small UASs have long-duration capabilities, allow crew risk-reduction from hazardous 
operations found within major fires (blinding smoke, excessive wind sheer, and unfamiliar terrain), and 
should be less expensive than current systems. 
 
Another technology showcased at the demonstration was a ground portable radar system developed 
by the UAS Collaborative (NASA-ARC Research Park). The Sense-and-Avoid Display System 
(SAVDS) was able to provide situational awareness capabilities for the LALE (low altitude, long 
endurance) UAS’s deployed at the demonstration. 
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The successful completion of this demonstration allowed for a careful assessment of capabilities, 
leading to follow-on testing and, potential integration and use of these technologies in the fire 
management community. 
 
 

 
 
Figure 1. A panoramic photo of assembled observers, participating vendors, and two UAV aircraft 
taken by Fran Stetina (retired NASA) on 7 June 2006. 
 
 
 
Summary 
 
At this demonstration, we were able to successfully demonstrate the following: 
 
1. Safety – All air and ground operations were conducted with safety as our main focus.   
 
2. Day flights over fires – the four UAS systems were flown during the day out of line of sight, and 
loitered over the controlled burns set by the Fort Hunter Liggett fire crew.  
 
3. Night flights over fires – Three of the UAS systems were launched and retrieved after dark, and 
each flew to and loitered over the controlled burn for a period of 20 minutes. As in the day flights, the 
fires were out of line of sight from the airfield, and the aircraft flew autonomously to and from the fire 
locations. 
 
4. Thermal image acquisition over fires – During the course of this demonstration, there were 6 
sorties over actively burning fires. The three aircraft equipped with thermal sensors were able to locate 
the fires and accurately map the hotspots with GPS coordinates. One vendor provided a post incident 
map showing the location of thermal hotspots. 
 
5. Real Time Tactical Imagery – All three thermal mapping aircraft were able to downlink the 
acquired imagery back to the ground stations at the airfield in real time. This capability provides 
situational awareness to the incident command which can be miles from the active fire. 
 
6. Long duration flight – One aircraft flew continuously for a period of six hours to demonstrate the 
capability for long duration flight, and to demonstrate autonomous loitering over an area of interest. 
 
7. Transpeater – One aircraft was equipped with radio transpeater equipment and successfully 
demonstrated the capability of acting as a “radio communications relay in the sky”. The crew on the 
fire was able to communicate directly with the assembled personnel at the airfield. Direct line of sight 
radio communications was impossible due to steep terrain between radios. 
 
8. See and Avoid Display System (SAVDS) – The SAVDS system was deployed at the TUSI Airfield 
and was used to display the location of the UAS aircraft while in flight relative to other aircraft transiting 
the area. The ability to maintain aircraft avoidance is critical to the operation of UAS in the National 
Airspace. 
 



 89

9. Launch and Retrieval Capabilities – The aircraft selected for this demonstration were selected 
specifically to illustrate various means of launch and retrieval in less than ideal circumstances. The 
Vector P aircraft can be launched and retrieved on an improved surface. The Aerovironment Puma is 
hand launched and easily retrieved by flying the aircraft into a grassy field. The Insitu ScanEagle is 
launched by catapult and retrieved 
 
10. Cessna Caravan / 12 Channel Overflights – During the course of the event, a manned aircraft 
(Cessna Caravan operated by Sky Research) equipped with a NASA designed 12 channel sensor 
overflew the controlled burns at a higher altitude to serve as a check of the thermal imagery provided 
by the UAS thermal sensors. 
 
 
Table 1. Participating aircraft and the capabilities exhibited at the demonstration. 
 
Vendor  Aircraft  Capability  
Intellitech  Vector P  Real time image acquisition  
Aerovironment  Puma  Real time image acquisition  
Insitu / Evergreen  ScanEagle  Real time image acquisition  
Advanced Ceramics Research  Silver Fox  Late withdrawal  
RnR  APV3  Comm Relay  
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