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BACKGROUND 
 
Many ecosystems, natural and cultural landscapes, which are now under a protection regime, have 
evolved under natural fire regimes or under cultural activities that have included fire as a traditional tool for 
land management. Fire is one of the potential factors that may contribute to maintain or to disturb 
protected areas. However, as a consequence of climate change the frequency and duration of extremely 
dry weather episodes, as well as uncontrolled human interventions by land-use, land-use change or 
tourism, those areas that were neither subjected nor adapted to fire are becoming increasingly vulnerable. 
These protected areas include registered UNESCO World Heritage Natural Properties in which 
unprecedented wildfire threats are putting at risk the legacy of natural evolution or the heritage of cultural 
history and traditions. 
 
The Side Conference has been prepared and convened by the GFMC, the Council of Europe “EUR-OPA 
Major Hazards Agreement”, UNESCO World Heritage Center the Organization for Security and 
Cooperation in Europe (OSCE). The conference was attended by ca. 120 participants from Europe and 
other regions of the world. The presentations included: 
 

- Introductory remarks (Johann Georg Goldammer (GFMC) and Josef Kreidi (UNESCO) 
- Wildfire Threats and Fire Management of UNESCO World Heritage Sites in Member States of the 

Council of Europe: A Regional Survey (Esteban Beltran, Oyunsanaa Byambasuren, Ioannis 
Mitsopoulos and Johann Georg Goldammer) 

- Wildfire Risk Assessment in the UNESCO World Heritage Site Mount Athos, Greece (Ioannis 
Mitsopoulos, Giorgos Mallinis, Esteban Beltran, Nikola Nikolov and Johann Georg Goldammer) 

- Transboundary fire management on protected areas bordering Greece, Albania and FYR 
Macedonia (Nikola Nikolov, Ioannis Mitsopoulos, Giorgos Mallinis, Esteban Beltran and Johann 
Georg Goldammer) 

- Fire Management in Protected Areas of Mongolia (Oyunsanaa Byambasuren, Johann Georg 
Goldammer and Enkhmandal Orsoo) 

- Wildfire Threats and Fire Management in Protected Areas in Europe Contaminated by Radioactivity 
(Sergiy Zibtsev, Johann Georg Goldammer, Valeriy Kashparov, Stephan Robinson, Olexandr 
Borsuk) 

- Fire Management in Protected Areas in Europe Contaminated by Unexploded Ordnance: 
Experiences Gained at the Heidehof-Golmberg Nature Reserve, Brandenburg, Germany (Johann 
Georg Goldammer, Frank Meyer, Egbert Brunn, Birgit Paul and Joachim Schulz) 

- Wildfire Threats and Fire Management of UNESCO World Heritage Sites: A Global Survey (Johann 
Georg Goldammer and Josef Kreidi) 

- Discussion 
 
The key abstracts and the presentation “Wildfire Threats and Fire Management of UNESCO World 
Heritage Sites in Member States of the Council of Europe: A Regional Survey” are attached. 
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Abstract 

 

Many ecosystems, natural and cultural landscapes, which are now under a protection regime, 

have evolved under natural fire regimes or under cultural activities that have included fire as a 

traditional tool for land management. Fire is one of the potential factors that may contribute to 

maintain or to disturb protected areas. However, as a consequence of climate change the 

frequency and duration of extremely dry weather episodes, as well as uncontrolled human 

interventions by land-use, land-use change or tourism, those areas that were neither subjected nor 

adapted to fire are becoming increasingly vulnerable. These protected areas include registered 

UNESCO World Heritage Natural Sites in which unprecedented wildfire threats are putting at 

risk the legacy of natural evolution or the heritage of cultural history and traditions.  

 

The objective of this study was to identify current wildfire threats, fire incidents and 

management implications in UNESCO World Heritage Sites globally by thoroughly screening 

reports on wildland fires. The approach to classify the protected areas was based on their fire 

regime characteristics (available fuels, flammability, ignitions, and fire spread conditions within 

a given ecosystem) and divided into four main fire regimes: Fire independent: sites that 

naturally lack the conditions to support fire as a factor for evolution; fire dependent or fire 

adapted: sites where species and processes have evolved with fire; fire sensitive: sites with 

ecosystems adapted to fire where an inappropriate introduction of fire may cause negative 

impacts; potentially threatened: sites that have not evolved in the presence of fire, but if 

confronted with extreme fire condition could receive negative impacts. 

 

Out of 981 evaluated World Heritage Sites worldwide 158 have experienced or have been 

threatened by wildfires, 44 of them are cultural sites, 44 natural sites and 4 mixed sites. The 

methodology and results of this inventory may serve the development of recommendations and 

policies for fire management in protected areas. The database is continuously updated by 

incorporating all recent fire incidents. 

 

The research has been funded by the Council of Europe under the frame of the European and 

Mediterranean Major Hazards Agreement (EUR-OPA). 

 

Key words: UNESCO World Heritage Sites, wildfire risk, landscape management, fire-

dependent ecosystems, fire-independent ecosystems, fire-sensitive ecosystems, fire-adapted 

ecosystems, European and Mediterranean Major Hazards Agreement (EUR-OPA), Global Fire 

Monitoring Center (GFMC) 
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Abstract 

 

Many ecosystems, natural and cultural landscapes, which are now under a protection regime, 

have evolved under natural fire regimes or under cultural activities that have included fire as a 

traditional tool for land management. Fire is one of the potential factors that may contribute to 

maintain or to disturb protected areas. However, as a consequence of climate change the 

frequency and duration of extremely dry weather episodes, as well as uncontrolled human 

interventions, those areas that historically had been neither subjected nor adapted to fire are 

becoming increasingly vulnerable. These protected areas include registered UNESCO World 

Heritage Natural Sites in which unprecedented wildfire threats are putting at risk the legacy of 

natural evolution or the legacy of cultural history and traditions.  

 

The objective of this study, conducted by the Global Fire Monitoring Center (GFMC), was to 

identify current wildfire threats, fire incidents and management implications in UNESCO World 

Heritage Sites in the Member States of the Council of Europe who are signatory parties of the 

European and Mediterranean Major Hazards Agreement (EUR-OPA) by thoroughly screening 

regional reports on wildland fires and other online sources that provide examples of the critical 

fire protection situation in World Heritage Sites. The approach to classify the protected areas was 

based on their fire regime characteristics (available fuels, flammability, ignitions, and fire spread 

conditions within a given ecosystem) and divided into four main fire regimes. Fire independent: 

sites that naturally lack the conditions to support fire as a factor for evolution; fire dependent or 

fire adapted: sites where species and processes have evolved with fire; fire sensitive: sites with 

ecosystems adapted to fire where an inappropriate introduction of fire may cause negative 

impacts; potentially threatened: sites that have not evolved in the presence of fire, but if 

confronted with extreme fire condition could receive negative impacts.  

 

Out of 433 World Heritage Sites for 45 EUR-OPA Member States, divided in 383 cultural, 41 

natural and 9 mixed sites have been inventoried. Overall, 55 WHS had experienced or been 

threatened by wildfires, 27 of them are Cultural sites, 24 Natural sites and 4 mixed sites. The 

methodology and results of this inventory may serve future assessments in other regions and 

allow the development of recommendations for fire management in protected areas. The research 

has been funded by the Council of Europe under the frame of the European and Mediterranean 

Major Hazards Agreement (EUR-OPA). 

 

Key words: UNESCO World Heritage Sites, wildfire risk, landscape management, fire-

dependent ecosystems, fire-independent ecosystems, fire-sensitive ecosystems, fire-adapted 

ecosystems, European and Mediterranean Major Hazards Agreement (EUR-OPA), Global Fire 

Monitoring Center (GFMC) 
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Abstract 

 
Fire management implications in terms of fuel management on fire prone landscapes within the 

UNESCO World Heritage Sites require the application of wildfire risk assessment at landscape 

level. The objective of this study was to analyze the spatial variation of wildfire risk on Holy 

Mount Athos in Greece, which is one of the UNESCO World Heritage Sites in the Member 

States of the Council of Europe who are signatory parties of the European and Mediterranean 

Major Hazards Agreement (EUR-OPA). 

 

The area includes twenty monasteries and more than 700 sketes, houses, cells and hermitages 

that are threatened by increasing frequency of wildfires. The Minimum Travel Time (MTT) 

algorithm, as it is embedded in FlamMap software was applied in order to evaluate: Burn 

Probability (BP), Conditional Flame Length (CFL), Fire Size (FS) and Source- Sink Ratio (SSR) 

under normal summer weather and fuel moisture scenario. Furthermore, ArcFuels software was 

utilized to estimate the wildfire risk exposure and expected Net Value Change (NVC) of the 

UNESCO protected structures found in the area. Site specific fuel models of the study area were 

created by measuring in the field fuel parameters in representative natural fuel complexes, while 

the spatial extent of the high value monastery structures and fuel models was determined using a 

RapidEye very high resolution image. The results revealed high wildfire potential in dense 

shrubland areas and low burn probability for the monasteries; however eight out of the 20 

monasteries of the site, are in high potential, which means that if an ignition occurs, intense fire 

is expected. The outputs of this study may be used for decision making for short-term predictions 

of wildfire risk at operational level, contributing to fire suppression and management in the 

UNESCO World Heritage Sites.  

 

The research has been funded by the Council of Europe under the frame of the European and 

Mediterranean Major Hazards Agreement (EUR-OPA). 

 

Key words: Wildfire risk, landscape fire modeling, fine-scale fuel mapping, very high resolution 

imagery, RapidEye, UNESCO World Heritage Site, Greece, Council of Europe, European and 

Mediterranean Major Hazards Agreement (EUR-OPA), Global Fire Monitoring Center 

(GFMC) 
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Abstract 

 
The Central Asian region including Mongolia for the last several decades is experiencing an 

increase in occurrence, area burnt and environmental impacts caused by wildland fires. In 

Mongolia the damages caused by wildfires, as well as their influence on human health and 

wellbeing, are increasing. The negative effects of wildfires have increased in Protected Areas 

(PA), demanding a detailed assessment and better management efforts to address the problem. 

Mongolia has 87 protected areas, which cover 17.4% of the total land territory (156 million 

ha).  

 

The objective of this study was to evaluate current wildfire threats, fire management implications 

in Mongolian protected areas. The approach to classify the protected areas was based on their 

fire regime characteristics (available fuels, flammability, ignitions, and fire spread conditions 

within a given ecosystem) and divided into four main fire regimes. Fire independent: sites that 

naturally lack the conditions to support fire as a factor for evolution; fire dependent or fire 

adapted: sites where species and processes have evolved with fire; fire sensitive: sites with 

ecosystems adapted to fire where an inappropriate introduction of fire may cause negative 

impacts; potentially threatened: sites that have not evolved in the presence of fire, but if 

confronted with extreme fire condition could receive negative impacts. 

 

Out of 87 Protected Areas of Mongolia, which are organized in 99 management units, 20 PA are 

classified as Strictly Protected Areas (SPA), 33 Nature Conservation Areas (NCA), 32 Natural 

Reserves (NR) and 14 Cultural Sites (CS). Overall, 35 PA had experienced or been threatened by 

wildfires, 5 of them are Cultural Sites, 30 Natural Reserves. By looking at their management 

plans, none of them has particular fire management plan. In May 2015 a fire assessment mission 

has been conducted in Eastern Mongolia with the support of the Global Fire Monitoring Center 

(GFMC) and the Organization for Security and Cooperation in Europe (OSCE). The spring fires 

in Eastern Mongolia affected more than 4 million hectares (ha) of steppe and forest lands. Three 

people were severely injured, over 40 local Gers (homes) destroyed and several thousand 

livestock killed. Larger part of Tosonkhulstai Nature Reserve and the Onon-balj Protected Area 

has been severely affected by this fire.  

 

This primary research suggests that in the management plans of the Protected Areas explicitly 

include prevention and mitigation measures that target the particular fire threats faced by each 

area. Also, detailed research on fire threat by specific protected areas necessary to develop better 

management plan. 

 

Key words: Mongolia, wildfire risk, landscape management, fire-dependent ecosystems, fire-

independent ecosystems, fire-sensitive ecosystems, fire-adapted ecosystems, fire management, 

Global Fire Monitoring Center (GFMC), Organization for Security and Cooperation in Europe 

(OSCE) 
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Abstract 
 

Fires burning in environments contaminated by radioactivity create additional, non-standard risks to 

firefighters and may have negative health impacts on the firefighters and local populations. This 

refers particularly to the region which was contaminated by radioactivity as a consequence of the 

failure of Chernobyl Nuclear Power Plant in 1986. In 2014 the Organization for Security and 

Cooperation in Europe (OSCE) commissioned the Global Fire Monitoring Center (GFMC), the 

Ukrainian Institute of Agricultural Radiology and the Regional Eastern European Fire Monitoring 

Center (REEFMC) of the National University of Life and Environmental Sciences of Ukraine, and 

Green Cross Switzerland to identify and review special fire management measures, notably means 

for the personal protection of firefighters, for safe fire suppression in the abovementioned 

contaminated environments. The study provides a state-of-the-art compilation of best practices and 

guidelines on fire suppression in contaminated terrain and an analysis of the radioactive dose estimate 

during fire spread and assessment of best practices to reduce radiation exposure during firefighting 

and development of recommendations for personal safety. It is concluded that wildfire control on 

contaminated terrain is extremely dangerous and difficult. This is why investments need to be 

prioritized to provide appropriate equipment and increase preparedness and capabilities for safe and 

efficient wildfire control in order to reduce primary and secondary risks to firefighters and civilian 

populations. The recommendations of the study include: 

- Special fire management measures, personal protection means and tactics as well as appropriate 

health and environmental monitoring services should be identified, adapted and used for safe fire 

suppression in abovementioned environments.  

- Plans for the reduction of wildfire hazard and fuel management (management of combustible 

materials) are needed in the zones with low level of contamination. 

- Fire service personnel in areas with nuclear contamination hazards should be properly trained and 

equipped to fight fires and understand these non-standard risks.  

- For all types of contaminated terrain the early detection, monitoring and control of fires requires 

advanced solutions that would reduce the onsite operation and presence by humans. Remote 

sensing for the early detection of fires (ground-based automated and autonomously operating 

equipment for the rapid detection of vegetation fire smoke or heat) and unmanned, remotely 

controlled or autonomously operating ground vehicles or airborne systems provide reduction of 

health risks, injuries or fatalities to firefighters.  

The establishment of the REEFMC has been funded by the GFMC and the Council of Europe under 

the frame of the European and Mediterranean Major Hazards Agreement (EUR-OPA). 

 

Key words: Protected areas, radioactivity, fire management, unmanned fire detection, Chernobyl 

Exclusion Zone, Ukraine, GFMC, European and Mediterranean Major Hazards Agreement (EUR-

OPA), Organization for Security and Cooperation in Europe (OSCE) 
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Wildfire Threats and Fire Management of UNESCO 

World Heritage Sites in Member States of the 

Council of Europe: A Regional Survey 

Esteban Beltran, Oyunsanaa Byambasuren, Ioannis Mitsopoulos

and Johann Georg Goldammer
Global Fire Monitoring Center (GFMC)

Freiburg, Germany

Cultural; 390

Natural; 43
Mixed; 9

Number of World Heritage Sites in EUR-OPA 
Member States

Status: October 2015

Total: 442 Sites

Assessment Approach

Classification of fire regimes:

• Independent – Naturally lack of fuel or ignition sources

• Fire-dependent or fire adapted – Ecosystems that have 
evolved with fire

• Sensitive – Not adapted to fire; inappropriate introduction 
of fire may cause a negative impact

• Potentially threatened – WHS have not evolved with fire; 
negative impacts expected

State of conservation and threats

Scanning media online and collected by GFMC

www.worldheritageoutlook.iucn.org
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EUR-OPA member states Natural WHSites classified by fire regime
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EUR-OPA member states Mixed WHSites classified by fire regime
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Two sites where fire has been used for its conservation

Germany: Upper Middle Rhine Valley

Wadden See (Netherlands – Denmark - Germany
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Fire independent WHSites affected by wildland fires

Total: 23

Acropolis, Athens, August 2009

Nea Moni Monastery, Chios August 2009
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Fire sensitive WHSites affected by wildland fires
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Garajonay National Park, Spain, August 2012 

Lake Baikal, Russian Federation, August 2015 

Sukachev Institute of Forest, Krasnoyarsk, Siberia, Russia

Potentially threatened WHSites affected by wildland fires
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Serra Tramuntana, Spain, July 2013 
Image: elmundo.es
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Laurisilva, Madeira, Portugal, July 2012

Monte San Giorgio, Italy, February 1999

Former Yugoslav Republic of Macedonia, August 2011

Mount Athos, Greece, August 2012 

According the World Heritage Outlook, the site 

is lowly threatened by fire. However it states 
that the forest fires are altering the forested 
habitats.

WHO: “The need to initiate an integrated fire 

protection plan, emphasizing on coordination between 

the Fire Brigade and the Monasteries, is an absolute 

priority, emphatically confirmed by the great fire in 

August 2012 that swept the area towards the borders 

of Mt Athos.”

GFMC Proposal

•Sensitive sites are frequently threatened by uncontrolled wildfires

•Prescribed fires can mimic natural and human-caused fires of the 

past that shaped the ecosystems properties which made these 

sites part of UNESCO World Heritage Regime

•To better understand the wildfire management situation and 

challenges on UNESCO WHS this study should be completed by a 

systematic data collection under the official mandate and auspice of 

the UNESCO World Heritage Center, and presented at an 

international consultation organized under auspices of UNESCO.

•This consultation should be an opportunity for WHS hosting 

countries to meet and exchange experiences concerning their fire 

management challenges in future.

Thank You for Your Attention
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WILDFIRE THREATS AND 

FIRE MANAGEMENT IN UNESCO 
WORLD HERITAGE PROPERTIES

Joseph Kreidi
UNESCO Regional Bureau Beirut, Lebanon

Disaster Risk Reduction for World Heritage

IMPLICATIONS

� Decision-makers and professionals should 
invest in heritage conservation as a means to reduce 

risks from disasters 

� Normal Disaster Reduction approaches and 
methods may not be adequate or sufficient for 
heritage; 

� Integrating heritage into wider DR strategies 
requires a special perspective, the direct 
involvement of local communities and specific 
expertise.

� Develop research and case-studies that 
demonstrate contribution of tangible and intangible 
heritage, including traditional knowledge, to 
disaster reduction and sustainable development

� Develop resource materials to build capacity in risk 
reduction for World Heritage managers and local 
administrators and educate the youth

� Test methodologies on pilot WH sites in disaster-

prone areas by developing risk-sensitive 

management plans 

What can we do as a Priority ?

� Establishment of a special activity at the Global Fire 
Monitoring Center (GFMC) on Fire Management in 
Protected Areas, with emphasis on UNESCO World 
Heritage Properties (financed by the Council of 
Europe and the Max Planck Society for 

Advancement of Science)

� Conduct a global study “Wildfire Threats and Fire 
Management in UNESCO World Heritage 
Properties”

� Pilot activity in fire management in Qadisha Valley, 
Lebanon

First steps taken: From global to local

Fire Risk Map 

Qadisha Valley: Planning and outreach

Audience and briefing with the Patriarch of Antioch and 
the Whole Levant
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Qadisha Valley: Planning and outreach

On-site consultations with Community for the 
Preservation of Qadisha Valley 

Qadisha Valley: Planning and outreach

On-site consultations with the Couvent Saydet 
Qannoubine

Qadisha Valley: Planning and outreach

A target: Re-activation of gardening and agriculture to 
halt succession and build-up of hazardous fuels

Qadisha Valley: Planning and outreach

Targeted grazing to halt succession and build-up of 
hazardous fuels

THANK YOU
and special recognition to the

Team of the Global Fire Monitoring Center (GFMC)


