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Disclaimer 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

The Cooperation for the Prevention of Wildfires within the Buffer Zone Report refers to issues addressed within the 

context of the UNDP initiative, Action for Co-operation and Trust. 

The purpose of this effort is to promote inter-communal cooperation, to stimulate bi-communal 

discussions with a focus on strengthening civil society’s capacity to actively participate in the process of trust and 

reconciliation. 

The present working paper and recommendations is based on work carried out by the project teams of ETEK & 

KTMMOB, including experts working under the overall coordination of UNDP-ACT 

Comments and feedback are welcome. 

The views expressed in this publication are those of the authors and do not necessarily represent those of the 

United Nations or its Member States, UNDP or US AID. 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

For further information please contact: 

United Nations Development Programme - Action for Cooperation and Trust 

United Nations Protected Area, P.O. Box 21642, 1590 Nicosia 

Tel: + 357 22 874 777 or (0392) 601 4778 / 4779 

Fax: + 357 22 359 066 

For quotation: 

UNDP-ACT (2013). Recommendations for the Cooperation for the Prevention of Wildfires within the 

buffer zone – Final Report. UNDP-ACT. 
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CHAPTER 1.   

1. EXECUTIVE SUMMARY 

The intended outcome of the project “Cooperation for the prevention of wildfires within the buffer 
zone” is to lay the foundations for inter-communal cooperation on the issue of wildfires in the buffer 
zone, based on solid evidence and inputs from all relevant stakeholders, including the inhabitants of 
nearby areas. There is acute awareness of the fire problem on the island, but very few measures have 
been taken in a coordinated manner to actually cooperate across the divide on prevention issues. To 
date, cooperation on wildfires in the buffer zone has been informal, and limited mainly to fire response 
rather than fire prevention. This study covers only the research and advocacy part of the Fire Prevention 
Confidence Building Measure. Moreover, the geographical location of the study is limited to the area 
between Kato Pyrgos and Lefka. Cooperation across the divide leads to implementation of the measures 
proposed in the report, with a strong element of public participation 

1.1  PROJECT BACKGROUND 

Wildfires in the buffer zone are a problem affecting the local communities in Cyprus.  However, due to 
the nature of the buffer zone, intervention is difficult. Although there is a great deal of awareness of fire 
safety and fire prevention in the area, measures have not been coordinated between both communities 
regarding fire prevention issues. The initiative “Cooperation for the prevention of wildfires within the 
buffer zone” is based on the concept produced in May 2008 by the Environment Technical Committee 
and publicly endorsed by the Representatives of the leaders of the two communities in June 2008. As a 
result, the Wildfire Prevention Task Force of experts was formed under the auspices of the 
Environmental Technical Committee and in consultation with the Crisis Management Technical 
Committee.  

1.2  PROJECT STRATEGY 
 
The geographical location of the study is the buffer zone between Pyrgos/Limnitis and 
Skouriotissa/Lefka area, which is currently patrolled by the United Nations.  The project strategy is to 
assess the fire risk in the area and recommend actions for preventing fire in the area.  In order to 
accomplish this strategy, three actions were necessary: 
 

 The review all data and information currently available from relevant services and stakeholders on 
the island. This also involved interviews with key information providers/stakeholders, including 
UNFICYP and relevant services. The review evaluated the existing awareness-raising campaigns and 
the level of involvement of the inhabitants of nearby communities in wildfire prevention efforts, as 
well as lessons learned from the history of previous wildfire incidents involving the buffer zone. 
Community consultations were organized in the area with the aim to engage the local people, to 
involve them in eventual plans to monitor the fire risk in the area, and to share their local 
knowledge about fire hazards.  

 The current wildfire problem within the Buffer Zone was mapped and analyzed. As there were no 
existing maps of the area, maps were created using satellite images. Geographical Information 
Systems (GIS) was used to manage geographical data as well as to link descriptive data for spatial 
analysis. A fire risk assessment map was created using the GIS data to identify the potential fire risk 
locations in the area. 

 

 Based on the results of the information gathered in community consultations questionnaires, the 
GIS data and the fire risk assessment maps, recommendations for fire prevention measures were 
made, in order to minimize the risk of fires and include the involvement of both communities 
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1.3  INTENDED OUTCOME 
 
The intended outcome of this project is to lay the foundations for inter-communal cooperation on the 
issue of wildfires in the buffer zone, based on current research and inputs from all relevant 
stakeholders, including the residents of nearby areas. The strategy includes a review and mapping of 
existing data on the current situation and raising awareness among stakeholders for cooperation in the 
buffer zone on fire prevention: 
 
1.3.1  Review and mapping of existing data on the current situation 

An assessment of the wildfire problem within the buffer zone has be conducted by locating high risk 
areas, resources at risk and areas with insufficient fire prevention infrastructure. It also involves an 
evaluation of the suitability and effectiveness of the existing wildfire management system and 
prevention measures.  Also, the main fire causes and the factors affecting the starting and spreading of 
wildfires are identified. There is an emphasis on involving the public in this initiative in terms of 
knowledge sharing and engagement to reduce the risk of fire.  
 

 Research on fire prevention in the Mediterranean was examined in order to prepare 
recommendations for fire prevention within the buffer zone. 

 All information currently available from relevant community resources and stakeholders are 
included, including current fire prevention efforts, community involvement and historical incidents. 
The information is complied through interviews with key information providers/stakeholders, 
including UNFICYP and other relevant community resources.   

 Community consultations were done to involve all the local communities around the buffer zone in 
preventing and monitoring fire risk in the area.  

 Site visits to the buffer zone as well as Limnitis and Pyrgos were conducted using relevant 
community resources and stakeholders in order to identify and discuss the risk of fires in those 
areas.  

 Fire hazards were created using GIS analysis. In addition to an explanation of the GIS methodology 
used, vegetation, topographical and land-use maps of the areas are provided. The GIS included the 
existing fire detection and prevention infrastructure and measures, with emphasis on lookout 
stations, road network, fire breaks, patrolling routes and water supply sources. 

 As a result of the input from the above activities, detailed recommendations are provided regarding 
fire prevention. A cost analysis has also been prepared for each measure. 

 
1.3.2  Raising community awareness for cooperation in the buffer zone on fire prevention  

 A fire awareness community participatory consultation, especially targeted at communities living in 
or near the buffer zone, has be created.  The campaign includes feedback information on the 
development of participatory recommendations aimed at the general public, highlighting the fire 
risk in the buffer zone, calling people to action, and drawing attention to the work of the committee 
on this matter. In addition, capacity-building workshops have been conducted with the local 
populations on fire prevention. 

 A bi-communal workshop has been organized to present the wildfire prevention plan to all 
stakeholders and secure their commitment for the implementation of the proposed measures. The 
representatives of the communities will be invited to attend the workshop.  

 
 

1.4  RECOMMENDATIONS 

Based on the project outcome, several recommendations co-operative prevention strategies are 
proposed, which include: 

 Awareness-raising campaigns for the public 

 Vegetation treatments such as pruning, thinning and clearing of vegetation at selected areas around 
inhabited areas and farms, as well as along roads and UN patrol tracks with a radius of 15 to 20 mtrs  
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 Establishment of fire lookout stations for early detection of smoke or fire incidences and 
transmission of information for fire existence. 

 Infrastructure works within and adjacent to the buffer zone, including the construction of new 
and/or extension and joining of existing fire breaks and access roads adjacent to the buffer zone 

 Construction of water tanks and installation of pipes and hydrants for pumping water to high fire 
risk areas. 

 Designation of reforestation areas, including a landscape planting plan with fire-resistant flora 
species, land preparation, plant supply, planting and maintenance. 

 Installation of a network of meteorological stations for assessment of daily fire risk. 

 Issue of a Fire Risk Map during critical periods (May to September) 

 Classifying of fire risk areas (low to high) and prioritising them accordingly 

 Identification of suggestions to the UN for fire prevention in agricultural areas 

 Marking areas for phosphorescent signposts  
And finally 

 Involvement of local communities in the implementation of the fire prevention methods 
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CHAPTER 2.    
 

Human Resources Contribution  

Name Institution Position 

Nicolas Jarraud UNDP Project co-ordinator 

Victoria Winkelhoffer UNDP Project co-ordinator 

Christodoulos Hadjiodysseos ETEK ETEK Project leader 

Andreas Andreou ETEK Project manager 

Kyriacos Themistocleous ETEK GIS consultant 

Antonios Pavlou ETEK Forestry consultant 

George Pattichis ETEK Forestry Expert 

Fevzi Ozersay KTMMOB KTMMOB Project leader 

Munnever Ebedi KTMMOB KTMMOB Project manager 

Dogan Gurgen KTMMOB Forest Engineer/ GIS consultant 

Huseyin Kaya KTMMOB Civil Engineer  GIS Consultant 

Ilkay Ilseven KTMMOB Forestry Expert 

Firefighters of the World-Cyprus NGO Volunteer support team 

K.Pyrgos Hunters Association NGO Volunteer support team 

 

 

Figure 1 - Organizational Chart
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3.   ACTIONS  

3.1 PROJECT SCHEDULE  

A flexible project schedule proposed with the inception report, taking into consideration the local 

communities activity. This schedule used the recommendations from the project program and finally 

took shape as per the below figure: 

 

Figure 1a – Project Schedule 

 

3.2  OFFICIAL MEETINGS  

The project teams met on a regular basis examining all aspects and details for the smooth running of the 
project.   

A number of meetings including all stakeholders took place in which all parameters of the information 
related to the issue were examined. Also two meetings were scheduled with the Environmental 
Technical Committee in order to report on the project schedule and progress. 

3.3  REPORTING  

Regular reporting was established with the coordination team of UNDP-ACT and the Environmental 
Technical Committee as per project regulations and for approvals of press releases and other 
dissemination material. 

3.4  COMMUNITY CONSULTATIONS  

A number of regular community visits and consultations took place. The main aim of these meetings 
was to initiate the exchange of information, opinions and proposals on the issue with the inhabitants of 
nearby communities. Two major inter-community participatory meetings were organized, one in 
Limnitis and a second in Kato Pyrgos. People from all communities attend these meetings and valuable 
information and opinions were collected from the participants  

3.5  SUSTAINABILITY  

During the project both project team members worked with local community to get involve them into 
the project and organize different activities to engage both community members and give them a 
chance to discuss the issue and possible solutions for the problem. 

The project teams were finalizing their recommendations and shared them with both community 
members. However, for future cooperation an open social media group was established. This LinkedIn 
group will give the opportunity to increase awareness about prevention of wildfires and it will be a 
platform to discuss community members ideas and experiences at any time after the completion of the 
project. Of course, only one platform is not enough to increase awareness among communities. At this 
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stage we recommend that awareness campaigns or workshops during the fire seasons should be 
organized by experts and receive support from volunteer firefighters to increase awareness and 
volunteerism among the community.  

The fire breaks must be cleaned every year by local experts before fire season starts however, at the 
same time the local people should be educated about fire fighting, how they will be organized to stop 
fires and what they needed to do as an individual to prevent fires in the region (especially the farmers 
should be made aware to stop the custom of burning  dry grass or other wastes).     

3.6  ADVOCACY AND COMMUNICATION  

With regular community participatory meetings and consultations, both project teams were in contact 
with local community members.  

Within these participatory meetings, the project teams collected data from inhabitants of nearby 
communities and stakeholders involved in the issue, sharing experiences and exchanging views. Project 
team members tried to involve community members in the project strategy to get a chance to engage 
the residents and farmers of the area under study to take an active part in the implementation of 
project policy.  

In the frame of the Stakeholders Workshop, the project team diffused the result of project findings and 
recommendations in participatory initiatives to engage them in the implementation of the report 
recommendations. 

With the establishment of social platform links on LinkedIn and Facebook, the project teams, 
stakeholders and local community members will have the chance to communicate and share their 
experiences, open new discussions on fire outbreak prevention and make online awareness campaign 
through social media channels. This forum to exchange ideas on cooperation issues must be continued 
in the future at different levels.   

The two project teams manage the awareness of the public on efforts of fire prevention through the 
release of several press releases and several articles in the local press and interviews in the media. 
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4.  RESEARCH 

4.1. FORESTS & WILDFIRES 

The forestry policies can be summarized into 6 groups according to their purposes 
1. To preserve existing forest areas.  
2. To improve unproductive forest areas with seedling and planting. 
3. To provide the requirements of the people for various forest products, specially for the raw material 

of wood  
4. To prevent erosion and improve water containment conditions.  
5. To protect natural life and provide recreational requirements of people. 
6. To develop and establish National parks. 
 
Forest fires are the most important threat to forests and wooded area in southern Europe (European 
Parliament, 2007). In the Mediterranean, fire is a natural hazard due to the high levels of vegetation 
stress during the summer (FAO, 2012). Monitoring vegetated and forest lands is of crucial importance 
for efficient forest management. Reports of forest fires in France, Greece, Italy, Portugal and Spain show 
that in these areas more than 450,000 hectares (ha) burned on average each year between 2000 and 
2006. In 2007 the phenomenon became even worse, especially in the south-eastern countries (Greece 
and Italy in particular) and the total area burned was about 500,000 ha. Fires have caused extensive 
damage in recent years, leading to loss of human lives, affecting human health, burning properties, 
infrastructures and business and causing extensive environmental damage in forest and agriculture 
areas. Many argue that fires also contribute to global warming through the emission of CO2. (FAO, 
2007). 
 
Although there are several causes of fire, anthropogenic factors are reported to be the main cause of 
ignition, usually as a consequence of agricultural clearing, or due to criminal acts (arson). The hot and 
dry weather which characterizes southern European countries is also a factor of high fire risk – which 
could potentially worsen due to the effect of global warming (European Parliament, 2007).  
 
An integration of a fire management system within the land would be the key approach to protect fire-
prone forests. The bases of this system are prediction, conservation, reaction and restoration 
(Siachalou, Doxani and Tsakiri-Strati, 2008). Acknowledgement of the susceptibility of an area to fire is 
required for the prediction of future potential fire generation; conservation can be achieved by choosing 
the appropriate tools and techniques that enable us to react, preventing potential risks.  
 
It is generally accepted that much emphasis should be put on preventing fires rather than on 
suppressing them. Computer and electronic technology can provide the necessary means for efficient 
fire management. Thus, an integration of both GIS and Remote Sensing techniques plays a vital role in 
the fire management. 
 
Remote sensing technology can provide the necessary means for efficient fire management of the 
forests and an accurate forecast of fires by offering up-to-date information about the land surface 
(Erten, Kurgun, Musaoglu, 2004). It is able to monitor the surface layers, such as topographic, geological 
and climatic parameters which affect fire ignition and behavior, on a continuous basis which otherwise 
would be a time-consuming process.  
 
Geographic Information Systems (GIS) is a powerful tool providing the ability to generate models that 
simulate the contribution of various parameters in phenomena like fires. Various types of data can be 
integrated within a GIS environment so that quantitative spatial analysis can be done which is necessary 
for the structure of a decision system (Siachalou, Doxani and Tsakiri-Strati, 2008). GIS has shown a great 
potential for the purposes of fire forecasting, by providing accurate geographic data which can be 
integrated successfully within a fire-risk model.  
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The introduction of GIS gives rise to a new era in fire management especially for Cyprus which is a 
country with a rough terrain, therefore traditional techniques in this field do not perform effectively. 
Careful forest management can confine the risk of fires while sustaining the forest will transmit its 
benefits to future generations. 

4.2    CAUSES OF WILDFIRES 

A wildfire is an uncontrollable and rapidly spreading fire occurring on wildland, rangeland or brushland 
but can also consume houses or agricultural resources. A wildfire differs from other fires by its extensive 
size, the speed at which it can spread out from its original source, its potential to change direction 
unexpectedly and its ability to jump gaps such as roads, rivers and fire breaks (Bolonkin, 2009). 

Factors that determine the fire ignition can be distinguished by anthropogenic origin and by the natural 
environment, which determine the conditions favorable for the start and spread of a fire. The 
contribution of these risk factors can be estimated based on the observation of historical fires and 
experiences of field staff, or experimental data. According to the European Union Fire Classification 
Scheme (European Commission, 2012) there are six main categories of causes, which are: 

1. Unknown - wildfires with a cause not specified. 
 
2. Natural - any wildfire caused by natural origin with no human involvement in any way. For 

example, wildfire caused directly or indirectly by lightning. Wildfires caused due to lightning are in 
frequently. Since lightning is usually associated with rain, these fires do not spread over large 
regions.  

 
3. Accident- unintentionally and indirectly caused by human without use of fire. Connected neither to 

will nor to negligence rather to fatality.  

 Electrical power: Wildfire caused by sparks due to failure of electric lines or other electric 
wirings: short-circuits due to contact between two lines or between line and vegetation or bird, 
fall of the line, etc. 

 Vehicles: Wildfire caused by exhausts (expulsion of glowing carbon deposits, hot catalytic 
converter) and brakes of vehicles travelling along the road, or by road incidents (e.g. burning 
motor) or traffic accidents. 

 Works: Wildfire caused by sparks emitted by engines and machinery (such as chainsaw) in 
industry, forestry and agriculture or people at work (explosions, welding, grinding, smoldering) 
or by ignition of flammables and vapours during works in industrial activities. 

 Weapons (firearms, explosives, etc.): Wildfire caused either by military exercises (firing, 
explosions) or by citizens using firearms (in hunting activities for instance) or explosion due to 
explosives during works.  

 Self-ignition (auto-combustion): Wildfire caused by self-ignition of vegetation wastes and other 
products left in piles. 

 Other accident: Wildfire caused by other accidental cause (other technical incidents) than those 
previously defined. In this class are coded the wildfires due to “Sun” as the sun alone does not 
allow the ignition but requires an object like a piece of glass. Also included are causes such as 
“Glass”, “Friction energy”, “thermal reaction of chemicals” or “Self-ignition of coal”. 

 
4. Negligence - unintentionally caused by human using fire or glowing object, not connected to 

fatality. 
Use of fire - wildfire unintentionally set by people making fire especially for cleaning or recreation.  
Voluntarily set for a specific purpose and not in order to destroy the natural area. To be classified in this 
category, the fire has to escape and get out of control. 

 Vegetation management: wildfire caused by any kind of vegetation burnings for private, 
forestry, pastoral (pasture regeneration) purposes including prescribed burnings, burning of 
slashes or of piles of vegetal waste but except for agricultural purposes. 

 Agricultural burnings: wildfire caused by all types of agricultural burnings  
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 Waste management: wildfire caused by garbage burnings in official or illegal dumps including 
private, industrial and commercial. 

 Recreation: wildfire caused by people engaged in a recreational activity (vacationing, fishing, 
picnicking, non-commercial berry picking, hiking, and hunting) setting barbecues, bonfires and 
campfires of any kind (for cooking, heating, etc). 

 Other negligent use of fire wildfire caused by other use of fire than those previously defined. In 
this class are coded the wildfires due to “bonfires at work” “facility fires” and “candles”. 

 
Use of glowing objects - wildfire unintentionally set by people using glowing objects such as: 

 Fireworks, firecrackers and distress flares: Wildfire caused by fireworks with or without 
preventive measures, by firecrackers and by distress flares regardless of who lit it. 

 Cigarettes: Wildfire caused by cigarettes and tobacco pipe regardless of the activity or the 
location of the smoker. It includes the fires set by the match used for lighting the cigarette and 
negligently thrown away by the smoker, but not cases where a cigarette or matches have been 
used to set an arson fire. Cigarettes are made to burn long and slowly and can start fires even 
hours after being dropped or thrown away.  

 Other use of glowing object: Wildfire caused by other use of glowing object than those 
previously defined. In this class are coded wildfires due to working activities such as apiculture, 
fumigation or disinfection or due to glowing firebrands expulsed out of chimneys regardless of 
the building. 

 
5. Voluntary - wildfire intentionally caused by human with the use of fire. 
 
6. Rekindle -  wildfire caused by re-ignition of a previous fire, due to latent heat or embers. 
 
4.3   RISK INDEX 

 
There are several anthropogenic and environmental risk factors that contribute to wild-fires. In terms of 
anthropogenic factors, a risk index can simply correspond to the presence of activities (for example, 
livestock, agriculture, manufacturing) or infrastructure such as roads, railroads, power lines, dwellings, 
etc., or can take into account the distance compared to these installations. These factors can be 
mapped, for example, based on the interpretation of aerial photographs or by terrestrial inventory.  
 
Natural environmental factors affecting the spread of wildfire include climate, vegetation, and 
topography. Among the climatic components, wind plays a significant role for fire spread.  The local 
wind depends on the zonal wind, the topography, and the roughness of the vegetation and includes 
parameters including winds direction and speed. Vegetation parameters include vegetation 
composition, moisture content, and structure (vertical and horizontal distribution), which affects the 
combustibility of the flora. Vegetation indices such as the NDVI (Normalized Difference Vegetation 
Index) can be used to assess leaf area, primary net productivity, and biomass. The fire danger zones 
correspond to areas with a significant decrease of the NDVI over time. Topographic parameters such as 
slope, altitude and aspect are also related to wildfire spread. However, a Digital Ground Model (DGM) of 
the local topography can be build based on the digitized perimeter lines and landmarks, and 
stereoscopic interpretation of satellite imagery. 
 
4.3.1  Prediction of critical periods 

In many Mediterranean countries, fire prevention includes the prediction of critical periods for wildfires.  
During the entire fire season, the identification of periods with a high fire risk permits the mobilization 
of fire fighting capacities and also provides an estimation of the danger level (FAO, 2012). Early 
detection and quick response to wildfires limits their ability to spread. Therefore, a fire danger rating, 
broadcast daily, also raises public awareness or can restrict the access into the forest during the 
summer or on days with a high fire danger. 
The start and the spread of a fire is mainly influenced by the moisture content of the surface fuels (litter 
and herbaceous layer), from the moisture content of the shrubby vegetation and by the wind speed. 
Various parameters are used to evaluate the litter moisture content, including air temperature, 
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atmospheric moisture, precipitation and cloud cover. The combinations of these parameters are used to 
compute a fire danger index (FAO, 2012) Therefore, the following are taken into consideration in order 
to identify fire risk factors: 
 
4.3.2  Climate factors 

The daily observations of weather stations provide the necessary weather parameters to forecast litter 
moisture and wind speed.  Data includes the quantity of the last rainfall, number of days without rain 
since the last rainfall, air temperature maximum of the forecast day, wind direction and speed. The 
flammability of litter and plants or their moisture content also can be evaluated through field samples. 
The calculation of the soil water reserve allows estimating the water content of the vegetation during 
the fire season. However, a difference exists between the moisture content of the vegetation and the 
water in the ground.  
 
4.3.3  Remote sensing 

Remote sensing is used to identify the vegetation moisture content. However, the results need to be 
validated. Current research has focused on the use of radar data. Noteworthy is the network INRA / ONF 
(France) for the measurement of the moisture content of plants, which can be calibrated with satellite 
data. These measurements also improve the rough results of calculations of the soil water content. 
 
4.3.4  Use of simulation  

Atmospheric models can simulate wind conditions, if the topography and the weather characteristics of 
the high fire zones are known. 
 
4.3.5  Soil water reserve  

The soil water reserve corresponds to the available water quantity for plants in the ground. It is 
expressed in millimeters of water. The lower the reserve, the more the plant is under water stress and 
the higher the fire danger. 
 
4.3.6  Fire danger rating 

Fire danger rating on the basis of meteorological data is more precise when based on the weather 
forecast of the previous evening or on the very same day. Long-term forecasts are also possible. There 
are many calculation methods which give either a numerical index directly or an alarm level which 
increases with danger conditions. Generally, the numerical index is also translated, for practical reasons, 
into a danger scale with 3 to 6 levels. 
 
4.4  OPERATIONAL APPLICATIONS 

 
By communicating above risk factors to persons in charge of fire fighting, a preventive mobilization of 
fire fighting capacities is possible (FAO, 2012). For example, in France, during summer, an expert of the 
weather service Météo-France joins the CIRCOSC (Centre Interrégional de Coordination Opérationnelle 
de la Sécurité Civile) each day (FAO, 2012). The departments in the South of France are divided into 90 
zones characterized by similar climatic conditions. A daily danger rating with five classes (varying from 
low to very high) is provided for each zone. The index depends on the quality of the weather 
forecasting. Errors in the wind forecast can therefore have serious consequences on the deployment of 
fire fighting forces. Although the fire danger rating varies over time, it is crucial to identify zones with a 
high fire danger. These zones correspond partly to the territory where there is a high probability of fire 
occurrence, conditions of the natural environment favorable to fire spread and high potential fire loss. 
 
The spatial evaluation of the fire danger establishes the zoning of the territory which is then translated 
onto a map. Therefore, the spatial evaluation of the fire danger is a decision-support tool for the choice 
of sites with high fire risk to be equipped in priority with fire fighting infrastructures, the selection and 
the location of firefighting equipment, landscape management, fire threat in urban planning and fire 
fighting. The spatial evaluation of the fire danger risk requires knowledge of the spatial variation of the 
factors which contribute to fire occurrence, fire spread and fire danger. Generally, the contribution to 
the fire risk by each environmental factor is translated into a primary risk index. Then a general danger 
evaluation is based on several indices corresponding to various contributing risk factors. 
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4.4.1  Evaluation methods for spatial risk rating 

Various methods have been developed to analyze the spatial variability of fire start risk (FAO, 2012).  
The simplest way consists of mapping points of past fire starts over a given period. Knowing the causes 
of fires, it is possible to infer on a map the elements linked to human activity which are generally the 
cause for a fire. These elements can be weighted according to their contribution to the risk in the past. 
Therefore, observations made on past fires can be used to determine qualitatively zones which were 
affected regularly by large fires. However, data on historical fires consider spatial structures of the past 
and does not inevitably apply to the present or future. Therefore, an extrapolation to the present 
considering the distribution of current vegetation is necessary. This is accomplished through the 
calculation of indices accounting for the danger contribution of natural environmental and human risk 
factors and the use of a flaming front propagation model. 
 
4.5   PREVENTION INITIATIVES 

 
Several initiatives have been taken across the Mediterranean to reduce the impact on forest fires of 
forest management, land planning, administrative capacity, and other forest related factors (European 
Parliament, 2007). Unfortunately, there is no overarching EU policy specific to fire prevention (European 
Parliament, 2007). 
 
4.5.1 Forest management - Improvement in forest management, especially in terms of fire prevention 
techniques, can limit the spread of forest fire both as the fire moves through the forest as well as in 
assisting fire-fighters through enhanced firebreaks, road networks and reservoirs. Forest management 
practices are considered relatively easy to control. Therefore, many scientists and increasingly policy-
makers are recommending that funding be increased for fire prevention and not only fire suppression.  
Forest management should include methods specifically designed for forest fire. Forest management 
techniques used across Europe include:   

 Fuel management methods can be incorporated into traditional silviculture practices in order to 
prevent the spread of forest fire (FAO, 2007). 

 Methods to reduce biomass include mechanical and manual removal of shrubby species and tree 
thinning to prevent the spread of fire across the ground and up to the tree canopy.  

 The use of herbicides should be highly restricted.  

 Where economically viable, biomass can be used as fuel.  

 Mechanical removal of biomass can be combined with clearing road and firebreak networks. 

 Prescribed burning can be used as a tool to reduce biomass accumulation and is important for fire 
dependent species (e.g. pine). It consists of using fire in a planned and supervised way in a 
predefined zone, without endangering adjacent areas. The practice is increasing in certain areas of 
Europe (Molina, 2007). Prescribed burning is particularly effective when combined with livestock 
grazing. However, farmers and shepherds that use fire need to be trained and supported to ensure 
the fire is effectively controlled. While it is important to consider that prescribed burning negatively 
affects air quality, the severity of catastrophic wildfire is much greater. This particular method of 
forest management is NOT recommended in the area due to high slopes and mix vegetation. 
Generally this method is not used in Cyprus. 

 A forest station can contribute to or prevent forest fire depending on the type and diversity of 
species. In determining which species to plant, it is important to consider that species respond 
differently to fire. Ultimately, a mosaic of different forest types should cover the landscape, which 
can help to naturally control the fire by varying the flammability of species. In this context, 
monocultures should be avoided, although this is not often mentioned in the general literature. 

 
4.5.2  Territorial planning- Poor forest land use planning as well as lack of territorial planning and 
control can significantly contribute to the intensity and frequency of forest fires. Consequently, 
development of adequate policies and plans that assess fire risk in land-use planning and encourage the 
participation of all the stakeholders in fire prevention are of high importance. These policies need to 
take into consideration improving the links between forest and territorial planning tools to ensure their 
compatibility and enforce their joint use. In addition to fire prevention, the overall value of these forests 
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(i.e. the range of ecosystem services they provide) has often been underestimated. Consequently, 
support to more fire resistant land use in forests can also have a broader positive socio-economic 
impact in an area. Additionally, the forest land use policies should integrate the natural risk of fire in all 
the aspects related to management and conservation of forest resources. In practice, for example, 
shifting away from monocultures and providing support to mixed forests with native fire resistant 
species has been considered to improve the ‘natural’ fire prevention in the Mediterranean area. 
(European Parliament, 2007) 
 
4.5.3  Inadequacy of response or lack of capacity-island and/or regional plans for forest fire prevention 
and management should be developed and/or reviewed. These plans should appropriately reflect the 
needs on the ground and they should have a specific focus on preventive actions. Adequate resources 
and funding for fire prevention and fire-fighting activities should be secured. When required, the 
knowledge and awareness of stakeholders on forest fire prevention and management should be 
improved, including that of competent experts and the general public.  
 
Coordination and cooperation between different stakeholders, including the involvement of the general 
public, should be enhanced. Forest fire governance should be reviewed and, when appropriate, 
reorganized so that it best reflects the needs of a country/region and efficiently uses the skills of 
different authorities and bobies. (European Parliament, 2007). Investments in fire prevention can be 
very effective, as well as public awareness campaigns, monitoring and early warning systems (FAO, 
2007). Political commitment is essential, especially with regard to the provision of adequate budgets, 
the adoption of proactive rather than reactive responses, the amendment of conflicting policies and 
legislation and the definition of clear responsibilities for fire management. The collection of data on 
forest fires is improving, and should be further encouraged, especially with a view to harmonization of 
terminology and definitions, and the development of a common format for regional fire databases 
across countries. Collaboration between countries, within and between regions (for example, on fire 
suppression, training and information exchange) is generally increasing, and should be further pursued 
(FAO, 2007). 
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5.   Existing Conditions 
 
Cyprus defines a forest fire as any fire originating within state forests or on private land at a distance 
less than two kilometres from a state forest (FAO, 2012).  Cyprus is mainly a mountainous country with 
a typical Mediterranean climate characterized by hot, dry summers that usually last from May to in 
October. The annual rainfall ranges from 250 mm in the lowlands to more than 1,000 mm in the 
Troodos Mountains. The mean monthly maximum temperature varies from 37° to 42° C in areas with 
elevations below 800 meters and 30-37th C in areas above 1,000 m altitude. The relative humidity 
ranges from 35% - 65%.(Department of Forestry). In Cyprus  19% of the total land is forest land and 81% 
non forested land. The forests are mainly confined to the two mountain ranges, the Troodos and 
Pentadaktylos (Department of Forestry).  
 
As in most Mediterranean countries, fire is the main factor of deforestation in Cyprus. The prolonged 
hot and dry summer which is usually accompanied by strong winds, the morphology of the soil with 
steep slopes, dry grasses in combination with various human activities increase the risk of fire. The risk 
increases due to urbanization and increase in the number of visitors to forests for recreation and 
tourism.  
The period from May to October is the most dangerous time for causing forest fires. In some years, the 
fire season extends from April to November (Department of Forestry). The use of fire is prohibited 
during this fire risk period. However, farmers who have permission to cultivate land inside the buffer 
zone, use controlled fire methods when they clean their farms, in some cases causing wildfires which 
spread across the buffer zone due to high winds. The largest percentage of forest fires in Cyprus and 
especially the most devastating are human induced. Approximately 87% of fires are due to human 
negligence and lack of care and attention and only the remaining 13% due to feasibility (Department of 
Forestry). In cases of spotting a fire, residents may call the toll free number 1417 to report a forest fire. 
 
Approximately half of the land of Cyprus is covered by natural vegetation which has been degraded by 
various human activities. Of this area, about 20% is tall forest consisting mainly of coniferous species 
such as Pinus brutia, Pinus nigra, Pinus pinea, Pinus halepensis,  Cedrus brevifolia, Cupressus 
sempervirens,  Juniperus phoenicea, 17% covered with scrub vegetation (maquis) with the main types 
Pistacia lentiscus, Pistacia terebintus, Cistus spp., Styrax officinalis, Calycotome villosa, Myrtus 
communis, Arbuthus andrachne, Quercus coccifera. 11% are trees such as golden oak Quercus alnifolia, 
Acer obtusifolium, Laurus nobilis. Olea europea, Ceratonia siliqua    
 
The study area is located in the NW section of Cyprus, between the Pyrgos - Limnitis and the 
Skouriotissa - Lefka areas (figure 2).  The area in the buffer zone is controlled by the United Nations. The 
local population is employed in agriculture, livestock, tourism official and charcoal briquettes 
manufacturing.   
 
 
 
 
 
 
 
 
 
 
 

Figure 2 - Study Area 
 
 
 

5.1  GIS MAPPING 
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Due to the difficulty of accessing the area, satellite images and site visits were used to collect all 
relevant information.  A Geo-1 satellite image was purchased (figure 3).  The Geo-1 satellite provides 41 
centimetres (16 in) panchromatic and 1.65 meter multispectral imagery in 15.2 km swaths. The 
spacecraft is intended for a sun-synchronous orbit at an altitude of 681 km (423 mi) and an inclination 
of 98 degrees, with a 10:30 a.m. equator crossing time. GeoEye-1 can image up to 60 degrees off nadir. 
The resolution of the satellite image was adequate enough to gather all necessary information from the 
image, including roads, buildings, forest areas, etc. 

 

On 15 March 2013, the members of the team completed the site visit inside the buffer zone from 
Skouriotissa to Pyrgos Village with United Nations escort, as shown in green in Appendix 5, in order to 
verify the information from the satellite image. Once all existing information was verified at the site 
visit, the satellite image was used to digitize all information. A second visit to the buffer zone in order to 
verify positions of wells and boreholes was organized on 10 April 2013. 

 

 

 
   

 

Figure 3 - Satellite image of the study area (02 July 2010) 

 

A Geographic Information System (GIS) was produced using the information derived from the site visit 
and from the satellite image in order to conduct a fire assessment and analysis. The GIS layers included 
the UNPD road access, heliports, roads, fire traces, fire watch stations, forest stations, hydrants, water 
tanks, elevation, vegetation, electricity lines, villages, Corine land use maps, state forest and Natura 
areas. All information was used to produce the Fire Risk Assessment. Figure 4 indicates the villages 
within the study area.   
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Figure 4 - Villages within the study area 

 

 

Figure 5 features the Corine land use map, which indicates the dense forest, woodlands and agricultural 
regions in the study area. 

 

 

 

Figure 5 - Corine land use map of the study area 
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In order to prepare the recommendations for fire prevention, contour lines were also overlaid onto the 
satellite image and the map of the area of interest, as indicated in Figure 6. 

 

Figure 6 - Contour lines overlaid on satellite image and map 

 

5.2 EXISTING FIRE MANAGEMENT 

 

Current prevention methods include fire breaks, access roads, vegetation treatment, and fire watch 
posts from both communities.  However, there is lack of easy accessibility of the buffer zone, which 
impedes the creation of integrated prevention methods. The objective of the project is to examine the 
preventive measures that can be incorporated to provide effective fire prevention in the buffer zone 
and the adjacent area.  
There are no existing fire management procedures in the buffer zone which involve both of the 
communities.  Due to the lack of information, data collection on the existing conditions and terrain was 
compiled. This proved exceedingly difficult, as the area is patrolled by the United Nations, thus limiting 
the available information as sensitive.  Both project teams gathered as much information as possible 
from their respective communities. Appendix 17 indicates the forest stations and the water tanks in the 
study area, while Appendix 15 indicates the location of electrical power lines in the study area.  

 
 

6.  Fire Assessment and Analysis 
 
6.1  FIRE RECORDS 

Excellent records have been kept regarding wildfire in Cyprus.  According to European Parliament, 
(2007) one of the worst fires in Cyprus occurred on 29 June, 2007, in the Troodos mountain range, 
which resulted in the evacuation of 2 villages and hundreds of holiday homes.     
Table 1 contains information regarding the average number of fires in Cyprus (Global Forest Resources 
Assessment, 2010), the following data is available regarding fires in Cyprus. Appendix 4 consists of the 
fire records in the study area from 1992-2013, with a burn area over 2,146.5 hectares. 
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Table 1-Fires in Cyprus 

Category Forests Other wooded area Other land 

1988-92 2000-02 2003-07 1988-92 2000-02 2003-07 1988-92 2000-02 2003-07 

Average 
number of fires 

16 28 22 2 207 168 0 41 33 

Average area 
(ha) affected by 
fire 

568 958 352 27 3534 1273 0 528 584 

 

In August 1997, two wild fires burned an area of 7,5 km² in the village of Selemani. The next year one of 
the worst fire in the area started on 4 July 1998 in Pyrgos and burned for 2 days and spread to Limnitis, 
Potamos tou Kambou and Ampelikou. As a result, 3.700 hectares of agricultural land and 14.000 m3 
trees were burned.   The cause of fire was human negligence and spread quickly because of strong 
winds and high temperatures. The majority of the inhabitants remembering the difficult times during 
that summer express their willingness to participate in measures to prevent such incidents in the future. 
 
 

 
 

Figure 7 – Number of fires per year 
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Figure 8 – Number of fires per month 

 

Figure 9 – Number of fires per day 

 

Figure 10 – Number of hectares burned per month 
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Historic fire regime of the study area 
 
Fire history records, from July 1992 to February 2013, indicate that the majority of fires were intentional 
with 147 out of 169. The second main factor causing fires in the area are waste burnings. Fires also were 
initiated from cigarettes, electrical short, field burnings, military activities, sparks and thunder storms 
(lightning). 
 

 

Figure 11 - Fire sources 

Overall, Figure 9 indicates that the fire ignition risk is approximately on the same level for each day. The 
number of fires on Mondays is slightly higher compared to other days whereas on Tuesdays the least 
number of fires was recorded, with 27 and 16 respectively. The number of fires recorded on both 
Sundays and Wednesdays are 22 and on Thursdays, Fridays and Saturdays are 24, 16, and 20 
respectively. 

 
The analysis of the fire history records suggests that July is the most dangerous month for fire ignition 
with 24 fires recorded (Figure 10). Overall, the period between April and August was shown as the most 
dangerous for fire outbreaks with 95 fires out of 147 corresponding to 64% during the whole year.  
As expected July was the month in which the total burned area was recorded with 1073 Ha. August 
comes second with 806 Ha. In particular, in 4/7/1998 was recorded the fire that burned around 1000 Ha 
in three regions: Kato Pyrgos, Pano Pyrgos and Limnitis. In both August 3/8/1997 and 8/8/1997 an area 
of 350 Ha and 400 Ha was burned at Selemani. The rest of the fires that occurred throughout the period 
examined however did not exceed a burned area of more than 12 Ha.  

 
Overall, large and small fires occurred at periodical intervals in the area studied throughout the period 
under examination. Fire records indicate that in 1993 the most amount of fires occurred in the studied 
area with 16 fires (figure 7). The second largest number of fires was recorded in 2004 with 15 fires and 
the third largest was recorded in 1996 with 14 fires. Fire prevention was most satisfactory in the years 
1992, 2001, 2008, 2010 with just 2 fires per year. 
 
6.2  FIRE EFFECTS ON THE ENVIRONMENT 
 
Forest fires are a major threat to forests and wooded areas of Cyprus. The main effects of fires in Cyprus 
are: 

o Forest fires seriously threaten the safety of persons and goods. 
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o Forest fires accelerate the process of erosion, particularly in areas with complex terrain 
and in areas where there is grazing, negatively affecting the development of agriculture.  

o Direct economic loss to farmers from destroying the crop and forest products. 
o Serious negative effects on ecosystems and especially in protecting and preserving 

biodiversity. 
o The social role of forests affected by severe deprivation of people recreational areas 

and areas of historical and cultural values. 
o Forest fires are among the major factors that hinder the development of private 

forestry. 
 
6.3  FIRE RISK ANALYSIS 
 
The identification of fires is critical in order to make decisions regarding the appropriate measures to 
reduce or eliminate the risk of forest fires. The majority of forest fires in Cyprus are due to human 
factor. These fires caused by humans are largely due to human negligence and in some cases as a result 
of arson. Fires are also caused by natural causes, mostly lightning. The disasters such as fires are usually 
minor. According to the Department of Forestry (2012), the main causes of forest fires caused by human 
negligence are: 

 Burning of shrubs and dry grass by farmers who do not take the proper precautions 

 Non-clearance of dry grass and shrubs 

 Sparks from generators and petro gas 

 Lit cigarettes and matches or open flames from visitors and holidaymakers for food preparation 

 Sparks from charcoal briquette manufacturing 

 The use of electrical appliances, motor water pumps etc. 

 Hunting activities 

 Burning garbage in non-organized landfills 

 Military exercises and the use of tracer ammunition 
 
In order to determine the fire risk analysis, a methodology was established, as indicated in figure 10.  
The methodology incorporated the information about the study area as provided by the team, the site 
visits and from the satellite image to provide an accurate fire risk analysis. There is a diversity of factors 
that affect fire ignition and propagation. The present study, however, focuses on four groups of 
parameters that affect fire behavior: (i) Meteorological conditions such as, wind velocity and relative 
humidity; (ii) Fuel type such as, vegetation type, (iii) Topography such as, slope, aspect and elevation; 
and (iv) the Infrastructure criterion i.e. proximity to roads, habitants and voltage. 

1. Meteorological conditions 
Wind velocity provides more oxygen to the fire front and affects the burning rate of fuel density. Very 
strong winds increase the rate of fire propagation by shifting the flame to the unburned fuel creating 
new firebrands (Rawat, 2003). Also, high levels of relative humidity decrease the fire ignition risk 
whereas the reverse holds truth for lower levels.   

2. Fuel type 
Vegetation type represents the overall fuel available for the fire. Thus it is the main factor affecting fire 
propagation (Emilio and Russell, 1989). The fire ignition depends on fuel flammability. Although 
deciduous forests contain large amounts of biomass, they are not as prone to fire as coniferous forests. 
This is because the biomass of the latter consists of flammable chemicals. 

3. Topography 
This term refers to the landscape type that is mainly the slope, aspect and elevation and it should be 
integrated into any fire risk model (Brown and Davis, 1973). 

3.1. Slope 
This factor is the more significant among the ones of its category. It is the surface gradient and 
is expressed in degrees. Steep slope accelerates the fire propagation. Fires move faster uphill 
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than downhill because warm air preheats the uphill fuels; also in highly sloping terrain more 
fuels are exposed to the fire front. Furthermore, the aspect of steep slopes can influence 
significantly the fire propagation: south and west slopes tend to be more prone to fires (Brown 
and Davis, 1973). 

3.2. Aspect 
This parameter describes the direction of the slope which consequently affects the sunlight 
received by the territory. This parameter affects the fire rate of fire propagation and fuel 
dryness (Emilio and Russell, 1989). Northern facing slopes are cooler while southern and 
western ones are warmer as the sun rays fall directly on them. As a result, the moisture levels 
can be found in northern aspects which favour the existence of vegetation (Rawat, 2003). 

3.3. Elevation 
This variable refers to the height of the area from sea level. In general, higher elevation 
corresponds to lower temperatures, greater rainfall and more moisture compared to lower 
levels. Therefore lands of lower elevations are more prone to fire comparing the others at 
higher elevations (Emilio and Russell, 1989).  

4. Infrastructure 
The proximity to roads and residential areas increases the risk of fire ignition. The majority of fires are 
caused by humans (Goncalves and others, 2008), which means that the road network in woodlands and 
forests should be very well designed and  based on the landscape and forest characteristics as well. 
Voltage electric transmission lines in the area can also be the cause of fire ignition especially where 
there are high levels of moisture. 

 Methodology 

The study was carried out by a probabilistic approach which is called Weight Overlay Analysis. 
Qualitative spatial data was examined individually and then integrated into a single index.  

A. Spatial Analysis: Stage 1 
All the important spatiotemporal aspects of fire modelling had been added into the GIS software in the 
9.3 release of ArcGIS. The used form of modelling is known as process modelling or dynamic stochastic 
modelling and it deals with a logic flow chart under modelling using spatial analyst promoting an 
integration of time in a GIS. The data integrated within the GIS is as followed: wind speed, relative 
humidity, vegetation type, slope, aspect, elevation, road network, habitants and voltage. Each examined 
parameter was expressed as a separate data layer of information. The fire risk maps were generated 
according to the individual impact of each factor in fire behaviour. The general methodology is shown in 
figure 12. 

Figure 12 - Methodology for Fire Risk Index 
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All factors are divided in five subcategories according to the corresponding potential fire risk that 
describes them: 1) very high, 2) high, 3) medium, 4) low and very low. The coefficients for these groups 
were 5, 4, 3, 2, and 1 respectively. The specific classification was an additional objective of this study. 
Through classification more in-depth information can be provided about the features of the thematic 
layers. It is a type of representation which adds additional information concerning the data they 
represent to the spatial presentation. The main classification scheme implemented for better data 
display was the Natural Brakes classification of ArcMap software.  

The classification is based on a complex algorithm (Jenk’s optimization). Through this, a class can be 
divided into group values, generating classes of similar values separated by breakpoints. The advantage 
of the method is that the generated chloropleth maps can be represented with accurate trends in the 
data due to the identification of real classes within the data. The drawback of this method is that it is 
not suitable for classifying data of a low variance such as linear features (e.g. roads network). Therefore 
all data converted from vector to raster format in order to perform the Weight Overlay Analysis using 
the Raster Calculator tool of ArcGIS. Table 2 presents the distributed risk among all five categories 
concerning each factor. 

 

A. Spatial Analysis: Stage 2 
 

The second part of the analysis refers to an integration of the different thematic data layers into a single 
fire risk index. In order for this to be accomplished all data converted in raster format and manipulated 
within raster calculator tool of the spatial analyst toolbar of ArcMap Through this process each variable 
was weighed and integrated in the final equation which determined the forest fire risk; the equation 
derived according to the literature. This process was necessary for the generation of the final predictive 
raster map which classified sub-areas according to the corresponding potential fire risk by zones. Table 
2 indicates the weight assigned to each factor individually.  

Table 2 - Parameters and risk factors 

PARAMETERS WEIGHT CLASSES FACTORS RISK 

Land cover 7 Forest 5 Very High 

  Woodland 4 High 

  Fruit trees, olive groves 3 Medium 

  Grassland 2 Low 

  Non-vegetation 1 Very Low 

Aspect of the Terrain 5 South 5 Very High 

  West 4 High 

  East 3 Medium 

  North 2 Low 

  Flat 1 Very Low 

Slope 5 35-70 5 Very High 

  25-35 4 High 

  10-25 3 Medium 

  5-10 2 Low 

  0-5 1 Very Low 

Elevation 5 0-100 5 Very High 

  100-200 4 High 

  200-300 3 Medium 

  300-400 2 Low 

  400-720 1 Very Low 
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Proximity to Residential Areas 3 <500 5 Very High 

  500-1000 4 High 

  1000-1500 3 Medium 

  1500-2000 2 Low 

  >2000 1 Very Low 

Proximity to Roads 3 <100 m 5 Very High 

  100-200 m 4 High 

  200-300 m 3 Medium 

  300-400 m 2 Low 

  >400 m 1 Very Low 

Voltage 3 0-10 5 Very High 

  10-20 4 High 

  20-30 3 Medium 

  30-40 2 Low 

  >40 1 Very Low 

Wind speed 2 2.360786 - 2.361617 5 Very High 

  2.359954 - 2.360786 4 High 

  2.359123 - 2.359954 3 Medium 

  2.358291 - 2.359123 2 Low 

  2.35746 - 2.358291 1 Very Low 

Relative humidity 2 60.799652-61.682518 5 Very High 

  61.682518-62.565384 4 High 

  62.565384-63.44825 3 Medium 

  63.44825-64.331116 2 Low 

  64.331116-65.213982 1 Very Low 

Temperature 2 19.645874-19.908445 5 Very High 

  19.383303-19.645874 4 High 

  19.120732-19.383303 3 Medium 

  18.858162-19.120732 2 Low 

  18.595591-18.858162 1 Very Low 

 
 
 
6.3.1  Topographic analysis 

The topographic analysis was done through the development of the TIN (Terrain Model) which was 
produced by the manipulation of contours lines with vertical interval of 10m. The topography of the 
area is depicted in Figure 13.  
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Figure 13-Topography of the buffer zone 

6.3.2  ELEVATION 

The elevation ranges from 0 to 720 m. Kato Pyrgos and Xerovounos (South part), Galini, Ampelikou and 
Lefka are the villages that exhibit the lowest elevation of less than 80 meters. Elevation of more than 
560 m is exhibited by Kampos, Variseia and Frodisia. Figures 14, 15 and 16 shows the elevation ranges in 
the studied area.  As is evident, the majority of elevations are between 100-300 meters. 

Figure 14 - Elevation in bar format 

 

Figure 15 - Elevation range in chart form 

Ammadies 

Xerovouno

s 

Kampos 
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Figure 16 - Elevation range as thematic map  
6.3.3  SLOPE 

Following, additional auxiliary required models, including slope and aspect, were prepared. Steep slopes 
mainly predominated in the northwest and western sites, whereas smooth slopes predominated in the 
remaining sites. Figure 17 and 18 present the slope in the study area in degrees.  As is evident, the 
western section of the buffer zone is characterized by steep slopes, between 35° to 70°.   

 

Figure 17 - Thematic map indicating slope in degrees 

    Figure 18 - Distribution of slope 
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6.3.4 ASPECT 

Figure 19 indicates the aspect of the area, while table 3 includes the size of the area in hectares and the 
corresponding percentage. 

 

Figure 19 - Thematic map indicating aspect 

        Table 3: area and percentage of aspect 

 Area (ha) Percentage 

Flat 2682.69 15.93% 

North 1041.39 6.18% 

Northeast 2374.81 14.10% 

East 2277.45 13.52% 

Southeast 1351.99 8.03% 

South 722.05 4.29% 

Southwest 1010.52 6.00% 

West 1909.91 11.34% 

Northwest 2422.65 14.39% 

North 1046.29 6.21% 

 16839.75 100% 

6.3.5  LAND COVER MAP 

The land cover map was produced using an object based classification using the GeoEye image. The land 
cover map in figure 20 indicates the types of land cover in the area.  Figure 21 indicates the land cover 
of the area in chart format.  As is evident, the majority of the land is forest, woodland and bare land.  

 

Figure 20 -Thematic land cover map 
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Figure 21 - Land cover in chart format 

6.3.6  FIRE RISK MAP 

The research analysis and results in this stage is based on an integrated approach to fire-risk mapping. 
The different fire model components are assigned a weight through a multi-criteria evaluation method 
and integrated in a single fire risk index in order to generate the final fire risk model. The classification 
was accomplished in ArcMap using the Raster Calculator tool by an integration of all thematic layers.  

For the purpose of this research an equation was developed in order to produce the fire risk map by 
integrating all the parameters mentioned above. The basic approaches adopted to develop this 
equation was based on the ones used for spatial modelling for forest fire risk modelling in: Chilla forest, 
India (Rawat, 2003); Seih Sou forest, Greece (Siachalou, Doxani and Tsakiri-Strati, 2008), Chilla forest 
range, Spain (Emilio and Russell, 1989). The particular equations were selected based on the forests 
characteristics and weather conditions; the criterion was to be forests of similar conditions with the 
ones of the study area. An equation was then produced and adjusted to the characteristics of the study 
area. 

Fire Risk Index Equation:   FRI= 7*(VT) + 5*(A+S+E) + 3*(PR+PS+PV) + 2*(WS+RH) 

 
In this equation: 
 
 
 
 
 

 
VT: 
 
A: 
 
S: 
 
E: 
 
PR: 
 
PS: 
 
PV: 
 
T 
 
WS: 
 
RH: 

 
Vegetation Type 
 
Aspect 
 
Slope 
 
Elevation 
 
Proximity to roads 
 
Proximity to settlements 
 
Proximity to voltage 
 
Temperature 
 
Wind velocity 
 
RH: Relative humidity 
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FIRE RISK MAP 

According to this equation the vegetation type index was evaluated as the major variable that affects 
fire; that means that it is the one that mostly affects fire behavior. Aspect, slope and elevation have 
been weight equally with a weight of 5. Proximity to roads, settlements and voltage was classified as the 
third most important category in influencing fire behavior. Finally the wind velocity and relative 
humidity were weighted as the less important factors which effect fire behavior.  

Based on the final equation the final fire hazard map was generated. The fire risk map features in figure 
22 indicates the areas with the greatest fire risk, as indicated in red. According to the final integrated 
map the northwest side of the study area exhibits the higher fire risk. Sporadically some negligible areas 
are also of maximum risk. As is evident, the greatest fire risk is in the forest and woodland areas, while 
the least risk of fire is in areas with bare land. The overall predominant fire risk at the forest is high to 
medium. 

 

 

Figure 22 - Fire risk map  ( Annual ) 
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7.   RECOMMENDATIONS  

 
Once the fire risk assessment and analysis was completed, several recommendations were made 
regarding fire prevention in terms of infrastructure, community awareness, preventive measures, as 
well as monitoring and co-operation from both communities.  A preliminary budget has been drafted 
regarding the cost of such integrated measures. Fire prevention refers to all actions aimed at preventing 
any fire occurrence, including infrastructure changes, prevention measures, community awareness 
programs and monitoring and they are shared by the communities.   
 

All measures are divided into two categories:   
 

A. Annually repeated measures. These measures should be repeated every year, prior to the High Risk 
Period (June to September) to contribute fire protection. They will include awareness-raising 
campaigns, maintenance & training and operational expenses. 

B. Capital Infrastructure Support Expenditure. These measures are related to expenditures in 
construction of infrastructure support elements and equipment, including maintenance for a 
period of 5 years. 

 

7.1 PREVENTION MEASURES 

The majority of fires are caused by human activities. Several measures can be employed to prevent 
forest fires. It is generally accepted that a successful prevention requires an integration of different 
measures. Silvicultural measures (selection of tree species, thinning, modification of stand structure) 
contribute to the reduction of fire spread and fire effects on trees. Therefore, silvicultural and technical 
measures should be considered in high fire risk areas in order to prevent the propagation of fire or to 
transform an aerial fire into an easier to extinguish ground fire depriving it of readily flammable 
material. All recommendations made regarding fire prevention are balanced in terms of community 
awareness, infrastructure preventive measures as well as monitoring and co-operation from both 
communities. 
 

7.1.1  Vegetation clearing 

Vegetation clearing in high risk areas should be a priority, as fire intensity is closely related to the 
quantity of combustible phytomass (fuel load). The fire spread depends partly on the spatial continuity 
between plants. Therefore, clearing of undergrowth involves the reduction and/or spatial (horizontal, 
vertical) separation of the lower vegetation layer, which is the layer that determines fire intensity and 
spread. Therefore, pruning and clearing of vegetation around inhabited areas and farms, as well as 
along roads and any type of road tracks with a radius of 15 to 20 m is recommended. Vegetation 
clearing is also important for the creation of safe and accessible operation zones, such as fuel breaks.   
 
 

7.2 COMMUNITY AWARENESS  

Communications campaign to inform the general public, both in urban centers and the public in rural 
areas is necessary and should be continued and intensified since it is generally accepted and 
scientifically proven that the vast majority of fires derive from various human activities. The fire 
awareness campaign will be targeted to the local communities living in or near the buffer zone before 
the fire season starts. The campaign should include also the development and dissemination of 
commercials and online materials aimed at highlighting the fire risk in the buffer zone, increase the 
awareness of fire prevention, calling people to action and increase volunteer participation, and drawing 
attention to the work of the bicommunal technical committee on this matter. Capacity-building 
workshops should be organized with the local inhabitants, especially local figureheads, on fire 
prevention across the divide. Volunteer NGOs should be supported with equipment and firefighting 
training for First Response.  
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7.3 INFRASTRUCTURE 

The morphology of the buffer zone presents unique challenges for fire prevention.  However, 
infrastructure changes are necessary to be able to access any potential fires in the buffer zone. The 
infrastructure changes recommended within and adjacent to the buffer zone include the development 
of roads, fire break lanes, additional water resources, meteorological stations, fire detection stations 
and maps. 

7.3.1  Protective strip 

Easily flammable material (i.e. twigs, shrubs, dry or deadwood) should be removed in order to create a 
protective strip of around 5-8 meters wide in asphalted roads in the area. Weak and dry trees should 
thus be removed and remaining pines should to be delimbed to a height of around 3 meters. A ground 
fire is prevented from igniting the canopy layer by the small amount of flammable material and a lack of 
bridges. These protective strips can be made on one or both sides of streets. The extent of this measure 
is for streets up to 40km  
 
7.3.2  Tree species make-up and forest conversion 

The forest fire risk decreases as the proportion of deciduous trees increases and with the conversion of 
a pine monoculture into a mixed broadleaved stand. Yet, in regions with low precipitation and very poor 
soils the proportion of pines cannot be reduced and thus neither the long term forest fire risk. The 
underplanting and supplementary planting of site specific broadleaved species in pine forest stands is a 
key fire prevention objective. Deciduous trees tend to retain sufficient moisture, even in dry summers, 
preventing thus the development of aerial fires in such stands or shelterbelts.  In addition, for 
reforested areas, a landscape planting plan with fire-resistant flora species, land preparation, plant 
supply, planting and maintenance should be conducted especially on both sides of fire brake lines. 
 
7.3.3  Fuel breaks 

Fuel breaks are strips of land over a meter wide which have been cleared of flammable material and the 
upper humus layer. They run along one or both sides of main gravel agricultural or forest roads. A fuel 
break prevents a ground fire spreading. The fuel break is maintained by repeating harrowing or 
ploughing during the fire season. A fuel break of up to 15 meters wide should be constructed and 
maintained along streets within forested areas (> 5 ha) in regions classified as forest fire danger “A”. 
Regions exhibiting forest fire risk of level 2 fire breaks should be made by plowing next to agricultural 
fallow areas and harvested fields.  
 
7.3.4  Controlled burning 

Controlled or prescribed burning refers to controlled fires meant to eliminate elements which can 
aggravate a wildfire or a forest fire. The ignition of smaller fires minimizes the amount of flammable 
material available for a potential wildfire. Caution must be applied so that these prescribed fires to 
channeled properly for avoiding catastrophic infernos. This prevention measure is not exercised in 
Cyprus.  
 
7.3.5  Daily Fire Risk Map.   

Using the fire detection monitor and the meteorological stations, the daily fire risk should be 
communicated to the local communities through risk signs, online posts and also via media. Fire risk 
areas can be classified as low to high and prioritise fire prevention measures accordingly 
 
7.3.6  Communication equipment 

Forest fires can only be quickly and successfully fought with functioning communication between the 
fire service and forest authority operational teams. Mobile telephones and radios are required. Up-to-
date telephone lists are also needed. Annual checks should be carried out prior to the start of the fire 
season to test that forest fire fighting maps, telephone, mobile and address lists as well as response 
plans are up-to-date. 
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7.3.7  Roads 

The forest roads are necessary for the administration and management of the forest and also contribute 
greatly to fire protection. In addition to serving as fire lanes, they facilitate continuous monitoring of the 
forest for the purposes of preventing and enabling quick intervention and access of fire trucks and other 
ground forces to fires. In order for fire engines to reach the fire, it is required that the roads can bear 
heavy vehicles. Also, turning and passing bays and sufficient clearance should be maintained or created. 
This forest infrastructure requires the agreement between forestry and fire experts in both 
communities. Regularly scheduled maintenance and inspection is critical. Certain roads which pass 
through sensitive natural forest areas must be closed during High Risk Periods with adequate posts and 
signs. Marking with signs at all road junctions is essential as well as road indicators with maps in main 
junctions indicating water resources and turning points for fire vehicles. 
 

a. Maintenance Existing Roads -25 Km in the area under study. 

b. Construction of New Road. The Amadhes- Selemani road was damaged during the Pyrgos-

Limnitis main road construction in 2010. This road is important for immediate intervention in 

case of fire.  We recommended to reconnect this access to the old road network (apprx 500 m).   

7.3.8  Fire break lanes  

Fire break lanes are intended to stop the fuel and prevent the expansion of fire.  They have a width 
between 6 to 30 meters depending on the topography and height of vegetation. They are manufactured 
along smooth ridges that can be used for moving both personnel and fire engines. A vegetated fire 
break is designed to create a fuel break between continuous vegetation lands. In particular, it is a strip 
of land of around 100-300 meters wide which is overgrown with fire retarding (broadleaved) trees, 
shrubs and fire resistant groundcover plants. A vegetated fire break can convert an aerial fire into an 
easier to control ground fire, hinder the spread of a ground fire or draw the energy out of a rolling 
barrage of fire. To maximize the effect of fire break lanes, these breaks should be interconnected in a 
system. In such systems, the main fire break runs from north to south as the wind predominantly blows 
from west or east during a fire. Furthermore, fire breaks which run between the main breaks in an east-
west direction can hinder the course of a fire or reduce the fire risk (Susanne, 2011). Regularly 
scheduled maintenance and inspection is critical. In addition, new fire break lanes should be created in 
areas of high risk for wildfires in the buffer zone. 
 
About 50 km fire break lines recommended in total to open on both sides of the buffer zone, with an 
average of 12m width planted with fire resistant species on both edges (Cupressus sempervirens or 
similar).  The recommended fire break lanes is shown in appendix 9. 

7.3.9  Water resources  

Forest fires are mainly extinguished using water; therefore, a fire water supply system is required. The 
construction of water tanks and installation of pipes and hydrants for pumping water to high fire risk 
areas is recommended. The water supply system can exist within suitable water courses or artificial 
reservoirs can be created for water extraction. It is of crucial importance that these extraction points 
are sufficiently identified and easily accessible by fire engines. Existing boreholes in high risk areas 
should be inspected as well and cleared for the provision of equipment for water supply in emergency 
situations. Along with natural watercourses, deep or shallow wells, artificial ponds, dams, underground 
water tanks (cisterns) or auxiliary water supplies in or near forests can be used as firefighting reservoirs. 
The functionality and accessibility of these water extraction points must be checked on a regular basis. 
Additional concrete cisterns, fire hydrants and artificial ponds should be created. On average, a water 
cistern or water point should be found every 6 km or less.  In this way, the water reserve ensures the 
supply of water for fire engines and fire-fighting helicopters.  
 
We recommend to maintain and use two active water wells inside Limnitis river in the buffer zone for 
water supply.  
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Limnitis water well 1: 35°08’39.47" N ,  32°43’19.55" E 

Limnitis water well 2: 35°08’46.61" N ,  32°43’18.59" E 

Furthermore, in the Pyrgos river there are two water wells which were not active. We recommend 
reactivating them to use in any fire situation in the buffer zone. A new hydrant should be installed  on 
the road of Pyrgos river with water supply from the nearby water tank of Pano Pyrgos community. It is 
also recommended that a portable water tank of 10,000 liters is installed at the junction of the road 
leading to UN abandoned watch post inside the buffer zone near Pyrgos as shown on the map.    

Pyrgos River borehole 1 : 35°09’14.07" N ,  32°42’07.11" E  

Pyrgos River borehole 2 : 35°08’52.47" N ,  32°42’10.34" E 

Temporary Water Tank :  35°08’26.42" N ,  32°42’09.73" E 

Hydrant at UNFICYP patrol road at:  35°10’10.87" N ,  32°41’56.83" E 

7.3.10 Watch stations and patrols   

Additional fire watch stations should be created, especially to oversee areas with high fire risk.  There 
should also be additional staff available on high risk days in order to increase patrols and provide 24 
monitoring of the watch stations. 
 
Sites recommended for placing the fire watch towers 
The model in this study was used in order to define 4 locations for sitting fire watch towers. All default 
values were used except the OFFSETA which is the height of the observer/watch tower; this was set to 5 
meters above the ground. The Table below shows the visible area per risk (high, medium and low) from 
each watch tower proposed and figures show the spatial extend of the visible region per risk type. 

   Elevation High risk Medium risk Low risk 

W. Tower 1 35°07’32.13" N 32°43’54.24" E 525 m 1137.50 257.47 28.51 

W. Tower 2 35°09’05.53" N 32°42’54.55" E 335 m 594.01 132.17 11.85 

W. Tower 3 35°07’11.70" N 32°42’01.64" E 590 m 852.44 118.03 14.59 

W. Tower 4 35°07’01.81" N 32°42’11.92" E 590 m 713.62 101.83 9.94 

The ideal site for placing a fire-watch tower should not only be based on the characteristics of the fire-
watch tower (i.e. height) and the type of observer (i.e. human eye or flame/smoke detectors) (figure 23, 
24, 25 & 26). Other criteria should be taken into account and be integrated within this models: 

 

 Blockage along a los-beam 

 Infrastructure costs 

 Biodiversity conservation 

 Infrastructure impacts on fire risk 

 Aesthetic landscape  

 Daily average flows of road traffic 
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Figure 23 – Watch Tower 1 

 

 

 

Figure 24 – Watch Tower 2 
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Figure 25 – Watch Tower 3 

 

 

Figure 26 – Watch Tower 4 
 

After evaluation we recommend the positioning of fire watch towers No 2 and 3. A further more 
detailed evaluation must be conducted. 
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7.3.11  Meteorological stations 

Automatic (on-line) meteorological stations can be used to predict the risk of forest fires. The weather 
stations should be equipped with the appropriate instruments for collection and transmission of 
meteorological data which are related to the occurrence and spread fire.  
7.3.12  Fire detection stations 

Automatic fire detection systems using cameras can reduce the extent of the damage caused by the 
forest fire. This method enables the prompt identification of forest fires as well as their coordinates 
which allows the fire suppression team to be onsite quickly.  
 

7.3.13  Maps and signs 

Forest fire emergency response maps should be created for depicting the roads capable of bearing 
heavy vehicles and turning places in forests, still and running water courses, rescue points and areas 
with particular risk. These maps should be updated at regular intervals and can serve as guides for the 
general control officers in case of emergency as well as for ground forces.  Phosphorescent directional 
signs and posts should also be placed for fire-fighting resources, which identify roads, fire break lines, 
water supply, and watch stations. 
 

7.4  MONITORING & CO-OPERATION  

The most important facet for the prevention of wildfires is voluntary involvement by the local 
inhabitants in the area, which is considered essential to prevent wildfires in the buffer zone.   
 

7.4.1  Limit fire spread 

The failure to initially limit a fire opens the way for it to spread, which can then become catastrophic. 
Thus, prevention measures and preparedness are crucial to enable the fire crews to attack the fire 
under the best conditions for effectiveness and security.  An integrated approach for firefighting 
strategies, including principal roads, secondary roads, zones prepared for fire fighting and water points 
should be developed. 
 

7.4.2  Formation of On-Site Operations Coordination Center.  
In order to effectively deal with wildfire in the buffer zone, the On-Site Operations Coordination Center 
will include the cooperation of both communities to provide an integrated approach to dealing with fire 
prevention.  The Coordination Center is also expected to enhance the role of the Crisis Management 
Technical Committee. 
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PREVENTION MEASURES COSTING – SUMMARY 
 

A/A 

 

Description Category Priority Cost (€) 

7.1 PREVENTION MEASURES    

7.1.1 Protective fire strips around streets (50 Km) A I 30,000 

7.1.2 Tree species make-up & forest convention A II 24,000 

7.1.3 Fuel brakes around roads 
1. UN Patrol road (40 Km) 
2. Secondary roads (25 Km) 

 
A 
A 

 

I 

II 

 
25,000 
15,000 

7.1.4 Control burning  X NO NO 

7.1.5 Daily Fire Risk Map  

( 4 months annually for 2 years) 

A I 12,000 

7.1.6 Communication equipment CIS I 2,000 

     

7.2 AWARENESS MEASURES Category Priority  

7.2.1 Awareness campaign A I 15,000 

7.2.2 Volunteer educational program A I 12,000 

7.2.3 Volunteer equipment & hand tools CIS I 10,000 

7.2.4 Community First Respond vehicles CIS II 50,000 

     

7.3 INFRASTRUCTURE MEASURES Category Priority  

7.3.1 Roads 
1. Maintenance  of existing Roads (25 km) 
2. Construction of new roads (500 m) 

 
A 

CIS 

 

I 

II 

 
25,000 
10,000 

7.3.2 Maintenance of existing fire brake lines CIS I 15,000 
 

7.3.2 New Fire brake Lanes 
1. Priority A (30 Km) 
2. Priority B ( 20 Km) 

 
CIS 
CIS 

 

I 

II 

 
35,000 
25,000 

7.3.3 Water Resources  
1. Water tanks & hydrants 
2. Moveable water storage tanks 
3. Portable Water pumps 

 
CIS 
CIS 
CIS 

 

I 

II 

II 

 
40,000 
15,000 

3,000 
7.3.4 1. Watch stations 

2. Patrols 
CIS 
A 

II 

I 
40,000 

8,000 
7.3.5 Meteo stations CIS II 20,000 

7.3.6 Fire detection stations & systems CIS II 100,000 

7.3.7 Maps & Signs CIS I 25,000 
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7.4 MONITORING & COOPERATION MEASURES Category Priority  

7.4.1 Vegetation cleaning-Green spots A I 5,000 

7.4.2 Mobility Exercises A I 5,000 

7.4.3 On-Site Operations Coordination Center  CIS I 4,000 

 

Categories  A Annual measures 

  CIS Capital Infrastructure Support Expenditure 
 

Priority  I Heat 1 

  II Heat 2        

 
 
 
 
 
 
 
 

 

 

Figure 27 - Reclassified Fire Risk Map (High Risk Period May to September) 
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8.   Impact Assessment  

To determine the effects of the wildfires in the buffer zone on people, prevention suggestions, reasons 
and how cooperate between the two communities to prevent and intervene fires were posed and the 
questionnaires’ results are listed below: 
 
 
How the wildfires in the buffer zone effect your daily life? 

 

The local people are concerned about the wildfire issue because of their previous experiences. On 4 July 
1998 a fire started in Pyrgos because of the intentional forest burning. The fire could not be controlled 
and passed into the Selemani in the buffer zone and then onto Limnitis ending in Lefka burning over 10 
km2  of forest land.  
  
 
 
The main reason for spread of wildfires in  the buffer zone? 
 

 
 
Most of the wildfires started because of human negligence according to the Forestry Department 
analysis. The local people do not have the knowledge how to fight fires professionally; they try to fight 
fires using outdated methods. The other reason for wildfires spreading is the lack of fire prevention 
infrastructure and equipment to intervene in order to stop or to slow it down.  
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How Communities can contribute to prevent wildfires? 
 

 
 

According to our interviews conducted with local community members, the locals are willing to prevent 
the wildfires and are willing to volunteer to prevent and fight wildfires in their region. However, they, 
need to be organized, educated and have increased awareness regarding the prevention of wildfires.  
Local inhabitants believe that all communities should organize a common awareness-raising campaign 
to increase knowledge in fire prevention and suppression of wildfires prior to the Fire High Risk period. 
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9.  Dissemination Material 

With the approval from the Environmental Technical Committee Press Releases were distributed and a 
number of articles were published in the local press.  

Posters and invitations were circulated to all communities, raising awareness on the initiative and 
inviting all stakeholders in the community for participatory consultation sessions. Posts in social media 
also contributed to public awareness of the project together with local radio announcements. An 
interview in CyBC’s English program was given by the ETEK project manager in mid-June 2013.    

 

 

 

 

http://www.linkedin.com/groups/Cooperation-Prevention-Wildfires-Within-Buffer-

5023262?home=&gid=5023262&trk=anet_ug_hm&goback=%2Egde_5023262_member_24980

0441%2Egmp_5023262 

 

http://www.linkedin.com/groups/Cooperation-Prevention-Wildfires-Within-Buffer-5023262?home=&gid=5023262&trk=anet_ug_hm&goback=%2Egde_5023262_member_249800441%2Egmp_5023262
http://www.linkedin.com/groups/Cooperation-Prevention-Wildfires-Within-Buffer-5023262?home=&gid=5023262&trk=anet_ug_hm&goback=%2Egde_5023262_member_249800441%2Egmp_5023262
http://www.linkedin.com/groups/Cooperation-Prevention-Wildfires-Within-Buffer-5023262?home=&gid=5023262&trk=anet_ug_hm&goback=%2Egde_5023262_member_249800441%2Egmp_5023262
http://www.linkedin.com/groups/Cooperation-Prevention-Wildfires-Within-Buffer-5023262?home=&gid=5023262&trk=anet_ug_hm&goback=%2Egde_5023262_member_249800441%2Egmp_5023262
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Appendix 1:  Satellite Image   

 

 

 

 

 

 

 

 

 

 

Appendix 2:  Geographical map  
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Appendix 3: Communities  

 

Appendix 4:  Existing Infrastructure - Roads  
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Appendix 5:  UNFICYP Patrol road  

 

 

 

 

Appendix 6:  Land cover  
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Appendix 7:  Land use  

 

 

Appendix 8:  Corine  
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Appendix 9:  Slope  

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 10:  Aspect  
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Appendix 11:  Forest Area  

 

 

 

Appendix 12:  Natura 2000 
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Appendix 13: Mean Temperature  

 

 

 

Appendix 14:  Firefighting Infrastructure   

 

 

 

Forest Stations,      Water Tanks,     Hydrants,       Fire watch 

stations  
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Appendix 15:  Electricity Net 

 

 

 

Appendix 16:  Existing / Proposed Fire Brake Lines  
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Appendix 17:  Existing / Proposed Water Tanks  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 18:  Proposed Fire Watch Tower 2  
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Appendix 19:  Proposed Fire Watch Tower 3 
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APPENDIX 20  METEOROLOGICAL DATA 
 

 

 

 

 

 

 

Meteorological Station Lefka (2007-2010) 

Elevation 205 m.; Lat 32°50´,58"E., Long 35°06´44"E 

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Average Temperature 11.9 11.8 14.5 17.4 21.0 25.9 28.2 28.4 25.2 21.9 18.1 14.1 

Highest Average 

Temperature 15.7 15.7 19.2 22.6 26.0 30.9 33.1 33.0 29.8 26.5 22.7 18.3 

Lowest Average 

Temperature 8.7 8.4 10.6 13.1 16.7 21.5 24.2 24.7 21.4 18.2 14.5 10.8 

Average Humidity (%) 60.3 61.6 56.6 51.7 53.8 49.7 48.0 52.7 51.7 54.4 53.3 60.1 

Total Rainfall mm  

(1978-2007) 57.7 54.5 41.1 19.1 13.0 4.9  0.4 0.9 3.9 16.2 38.1 60.3 

Average Wind Speed 

(m/s) 3.2 3.9 3.2 3.2 3.3 3.3 3.1 3.1 3.2 3.0 3.2 2.8 

Maximum wind speed 25.3 23.0 23.8 20.7 23.8 20.3 20.9 17.8 21.5 20.9 19.9 24.1 

Wind Direction NE W NE - E N N N N N N - 

Meteorological Station Limnitis (2007-2010) 

Elevation 20 m.; Lat 32°44´,13"E., Long 35°09´59"E 

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Average Temperature 12.8 12.6 15.2 17.7 21.0 25.9 28.0 28.8 25.8 22.4 19.0 15.4 

Highest Average 

Temperature 15.7 15.7 18.7 21.2 24.4 29.2 31.3 32.2 29.2 26.0 22.5 18.7 

Lowest Average 

Temperature 9.9 9.5 11.8 14.4 17.5 22.2 24.5 25.5 22.5 19.2 16.0 12.4 

Average Humidity (%) 61.8 60.3 61.3 60.5 57.3 57.1 55.0 56.1 56.0 57.3 55.8 61.2 

Total Rainfall mm 

(1978-2007) 55.9 57.3 40.7 16.5 6.7 3.5 0.5 3.1 1.4 13.4 27.5 66.4 

Average Wind Speed 

(m/s) 4.4 4.4 4.0 3.9 3.9 4.1 3.9 3.7 4.1 3.8 3.4 4.1 

Maximum wind speed 29.5 27. 22.7 25.4 20.7 20.3 17.8 18.4 18.4 28.4 18.1 31.4 

Wind Direction SE SE SE SE NE NW NW N N E SE SE 
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Meteorological Station 415 Astromeritis 

1980-2010 

 

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Highest Average 

Temperature 15.73 16.09 19.02 23.59 28.01 32.17 34.82 34.73 31.79 27.9 22.18 17.66 

Lowest Average 

Temperature 6.43 6.04 7.36 10.28 13.99 18.13 20.91 21.2 18.69 15.75 11.49 8.19 

Total Rainfall mm 53.15 49.23 36.96 13.77 10.23 3.95 0.64 1.81 4.8 15.65 35.53 49.11 

Relative Humidity 8% 76.94 74.95 69.16 57.15 48.19 43.81 45.97 50.79 53.27 55.52 65.58 75.22 

Relative Humidity 13% 56.85 54.74 50.54 43.94 41.2 39.4 39.73 42.17 43.03 43.81 47.15 55.24 

Average Wind Speed 

(m/s) 1.1 1.2 1.1 1.2 1.1 1.1 1.1 1.0 1.0 0.9 1.0 1.0 

Wind Direction             

Meteorological Station 041 Kykkos 

1980-2010 

 

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Highest Average 

Temperature 16.25 18.3 18.3 21.56 25.74 30.26 33.35 33.22 30.09 26.39 21.75 18.07 

Lowest Average 

Temperature 7.63 7.26 8.28 10.8 14.25 18.42 21.1 21.46 19.11 16.11 12.19 9.31 

Total Rainfall mm 86.17 68.58 46.79 21.85 7.42 1.71 0.13 0.03 3.92 29.96 57.22 92.72 

Relative Humidity 8% 76.26 74.2 72.05 64.98 59.05 55.98 55.35 56.43 56.12 59.19 66.31 74.17 

Relative Humidity 

13% 59.33 59.09 59.75 59.78 58.3 56.1 54.08 55.84 56.7 57.07 56.25 58.55 

Average Wind Speed 

(m/s) 2.5 2.7 2.6 2.4 2.2 2.0 1.8 1.8 2.0 2.0 2.2 2.4 

Wind Direction             
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Appendix 21:  Fire Risk Map (Annual)  
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Appendix 22:  Fire Risk Map (High Risk Season)  
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