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Аbstract 
 

Pirin National Park was created to preserve the natural forests of Balkan pine (Pinus peuce Griseb) and Heldreich's 
pine (Pinus heldreichii Christ), the great diversity of plant and animal species and the natural landscape. The park area is 
also of great interest to tourists, as the ski resort of Bansko is located here. The high number of visitors increases the 
interest in protecting the park, also from fires. The aim of this study is to determine the actual extent of fire risk in the 
area of the National Park "Pirin", as it is one of the natural and most frequent disasters in forest ecosystems, according to 
the established national methodology and the methodology used in the development of management plans in accor-
dance with Regulation 18/2015. Based on the national "Methodology for determining the forest fire risk on the national 
territory", approved by the Forestry Executive Agency of the Ministry of Agriculture, Food and Forestry, and in accor-
dance with European requirements, it was determined that the area of the National Park falls into the "low fire risk" cate-
gory. However, the “Pirin” National Park Management Plan classifies the fire risk as high. According to the national 
methodology, the risk level is calculated based on the indicators of forest fire density and actually burned area for a 
NUTS III territorial unit (region). The fire risk of the management plan for the National Park "Pirin" is assessed only for 
the area of the park and the indicator is the humidification of the habitat. Finally, it is proposed to supplement the meth-
odology by including the calculation of risk for smaller objects - park area, section and subsection. 
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Introduction 
Forests, which make an ecological, economic 

and social contribution, are exposed to severe in-
terventions every year. One of these is forest fires 
(wildfires), which destroy large areas. 

Forest fires can occur practically anywhere. The 
summer season is particularly dangerous when 
hundreds of tourists are out in nature. All Bulgarian 
mountains are potentially at-risk during periods of 
prolonged drought. However, fires can occur not 
only in the mountains, but also in national parks 
and nature parks and reserves spread throughout 
the country. A fire there can destroy the natural 
habitats of flora and fauna that nature has created 
over thousands of years. According to national leg-
islation, human intervention in such areas is prohib-
ited, so the possible restoration of the affected re-
serves and protected areas is left to nature. 

In most cases, forest fires are the result of care-
lessness, lighting fires outside designated areas 
and on stubble, smoking, etc. Fires lead to a reduc-
tion in environmental impacts – deforestation, soil 
erosion, destruction of valuable rare and protected 
species, reduction in the role of forests in CO2 ab-
sorption, etc. 

According to Levine [6], forest fires contribute to 
the rapid release of large amounts of CO2 and other 
greenhouse gases into the atmosphere, leading to 
climate change with warmer and drier summers. 

Tsakov et al. [17] found that fires in the upper 
forest vegetation zone of northern Pirin have dis-
turbed biodiversity, destroyed woody and herba-

ceous vegetation and reduced the hydrological ef-
fect of forests. Economic damage is also caused by 
the fact that the wood of the mountain pine (Pinus 
mugo Turra) can no longer be used and the condi-
tions for hunting and local tourism are disrupted. 

From an economic point of view, forest fires lead 
to a decline in plantation productivity, loss of in-
come and an increase in restoration costs, etc. 

The social impacts are characterised by a de-
crease in income opportunities for the local popula-
tion and the resulting impoverishment and depopu-
lation of the area, a decrease in tourist flows and 
income from hunting tourism, etc. 

The legal framework in Bulgaria regulating the 
protection of forest areas from fires includes a 
number of laws, ordinances, methodologies, orders 
and other documents [5, 7, 9, 10, 12]. They are 
missing documents for forest fire risk assessment 
for small units, sections and subsections. 

The present study aims to assess the actual ex-
tent of forest fire risk on the territory of the territorial 
unit Pirin National Park, to characterize the positive 
and negative aspects of its use at the park level 
and to provide recommendations for improving the 
assessment of the extent of forest fire risk at the 
park level. 
 
Brief description of the Pirin National Park 

The Pirin National Park was established in 1962 
and, after several changes, became the Pirin Na-
tional Park in 1999. It is located in the Pirin Moun-
tains in the south-western part of Bulgaria (Fig. 1).  
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Source: [4]. 

Fig.1 Map of the Pirin National Park 
 
The park area covers the municipalities of Ban-

sko, Gotse Delchev, Razlog, Sandanski, Strumyani, 
Kresna and Simitli and extends over 40,000 ha 
(Fig. 2). 

 
Fig. 2. Distribution of the area of the Pirin National 

Park by municipality 
 
The largest area of the park is located in the 

municipality of Bansko, followed by Sandanski and 
Kresna, and the smallest in the municipalities of 
Strumyani and Simitli. Part of the land of 18 settle-
ments is located on the territory of the park. 

The Bayuvi Dupki – Djindzhiritsa reserve, which 
was established to protect the natural Balkan 
(Pinus peuce Griseb) and Heldreich pine forests 

(Pinus heldreichii Christ) and the great diversity of 
plant and animal species, is located on the territory 
of the park. The Bayuvi Dupki – Djindzhiritsa re-
serve is part of the network of biosphere reserves 
under the UNESCO "Man and the Biosphere" pro-
gram. The park also includes the Yulen reserve, 
which was established in 1994 to monitor the 
growth of various alpine and high alpine plant spe-
cies without human influence. The main task of the 
reserve is also to protect the rare plant and animal 
species that occur in its area. 

In the Pirin National Park there are glacial lakes, 
waterfalls, caves and forests characterized by Bal-
kan (Pinus peuce Griseb) and Heldreich pines 
(Pinus heldreichii Christ), spruces (Picea abies (L.) 
Karst.), firs (Abies alba Mill.), etc. 

The diversity of plants in the Pirin National Park 
is reflected in the 1315 described species of higher 
plants, of which 182 species are used for medicinal 
purposes, 320 species of mosses and 165 species 
of algae. Over 2000 species of invertebrates, 200 
species of vertebrates and 159 species of birds can 
be found here. The park also has two Natura 2000 
zones with the most valuable habitats for endan-
gered species. 

The area of the Pirin National Park is divided 
into several park areas – Sinanitsa, Bayuvi Dupki, 
Vihren, Bezbog, Kamenitsa and Trite Reki (Table 1) 

The highest peak of the mountain is Vihren – 
2914 m above sea level. The park is home to the 
oldest tree in Bulgaria – the Baykusheva mura 
(Pinus heldreichii Christ), which is more than 1300 
years old. In addition, numerous tourist routes have 
been built, the ski slopes of Bansko, eight chalets 
and four cabins, etc. 
 
Climatic peculiarity 

Climatically, the Pirin National Park region be-
longs to the Continental-Mediterranean climate re-
gion, which is characterized by frequent and heavy 
rainfall, especially in autumn and winter, and hot 
and dry summers. 

According to the zoning [16], the area of the 
Pirin National Park falls into three climatic regions: 

̶ Malashevo-Pirin low mountain region – part 
of the southern part of the park with an alti-
tude of up to 1000 m. 

̶ Dolinata na Mesta sub-region – the eastern 
and part of the northern slopes with an alti-
tude of up to 1000 m. 
Mountain climate region – the central part of 
the mountains with an altitude of over 1000 
m. Depending on the altitude, the park area 
is divided into: 
 Low mountain belt – up to an altitude of 

600-1000 m, covering 16% of the total 
area. 
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Table 1. Distribution of the total area and forested area of Pirin National Park by park areas 
Total area Forested area 

№ Park areas 
ha 

% of the 
park area 

ha 
% of the forested area 
of Pirin National Park 

% of the total area of 
Pirin National Park 

1. Bayuvi dupki 4840.1 12.0 1597.1 7.5 4.0 
2. Vihren 9835.6 24.4 4935.5 23.2 12.2 
3. Bezbog 4927.4 12.2 2822.0 13.3 7.0 
4. Trite reki 5387.2 13.3 2261.9 10.7 5.6 
5. Kamenitsa 8492.3 21.0 4850.9 22.8 12.0 
6. Sinanitsa 6886.3 17.1 4763.8 22.4 11.8 
Total for Pirin National Park 40368.1 100.0 21231.2 100.0 52.6 
Source:[5]. 

 

 
Fig. 3. Distribution of the forested area of Pirin National Park by park areas 

 
 Mid mountain belt – with an altitude of 

1000-1800 m, covering 40% of the total 
area. 

 High mountain belt – above 1800 m, 
covering 44% of the total area. 

Of the climatic elements, air temperature and 
precipitation are of great importance. The average 
annual air temperature varies between 9.9–8.3 C 
in the low mountain belt, 5.9–4.9 C in the mid-
mountain belt and 1.0– 0.6 C in the highest parts 
of the mountains [5]. The coldest month is January 
with an average temperature of around -2 to -5 C. 
The warmest month is July. The average monthly 
maximum temperatures in July and August are 
around 20 C at an altitude of 1600 m and 15 C at 
an altitude of 2000 m. Annual precipitation is be-
tween 600–700 mm in the low mountain belt and 
1000–1300 mm in the high mountain belt. In winter, 
precipitation falls mainly in the form of snow – 70–
90 of the total precipitation in the low mountain belt 
and 100% in the high mountain belt. 

Table 2 shows the average annual precipitation 
measured at the rain gauge stations in Pirin for the 
period 1936–2000. 
 
 
 

Table 2. Average multi-year precipitation in rain 
gauge stations in Pirin for the period 1936–2000 

Point 
Altitude, 

m 
Average perennial 
precipitation, mm 

Papaz chair* 1400 721 
Popina laka* 1203 685 
Hut G. Delchev* 1600 676 
Hut Damianitsa* 1894 1003 
Hut Vihren* 1970 1050 
*Climatic data are borrowed from the Management Plan of the 
Pirin National Park 
*Rain gauge stations located in Pirin National Park. 

 
The data in the table show that the amount of 

precipitation increases with increasing altitude. The 
average number of days with snow cover in the low 
mountain belt is 20–30 days with an average thick-
ness of 10–13 cm, in the high mountain belt up to 
120–160 days with a thickness of 140–160 cm and 
on the top of Vihren up to 190 cm. In some winters, 
the maximum snow cover can reach over 250 cm. 

The forests in the Pirin National Park cover 
47.6% of the area, and together with the mountain 
pine (Pinus mugo Turra) the forested area is 62.3%. 
The non-forested areas, which include rocks, boul-
ders, meadows, clearings, water and arable land, 
etc., make up 23.6%. The area of the Pirin National 
Park is distributed among the land types as follows 
(Table 3). 
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Table 3. Distribution of the area of the Pirin National 

Park by type of land 
Type of territory ha % 
Forests 19202.3 47.6 

Incl. natural origin 18039.9 44.7 
Incl. artificial origin 1162.4 2.9 

Mountain pine (Pinus mugo Turra) 5924.9 14.7 
Total forested area 25127.2 62.3 
Total unforested /wood-producing/ 
area 

12.0 - 

Highland pastures 5695.5 14.1 
Total other non-timber production 
areas 

9530.4 23.6 

Total Pirin National Park 40365.1 100.0 
 
The majority of the forested area is occupied by 

conifers – 92%. The Balkan pine (Pinus peuce 
Griseb) is 33%, Scots pine (Pinus sylvestris L.) – 
30%, Spruce (Picea abies (L.) Karst.) – 13% and 
Fir (Abies alba Mill, Heldreich’s pine (Pinus hel-
dreichii Christ) and Austrian pine (Pinus nigra 
J.F.Arnold)) – 16% (Fig. 4). 
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Fig. 4. Distribution of the forested area by tree specie 

 
The forests in the Pirin” National Park have a 

relatively high average age, as the tree spe-
cies/natural formations are representative of the 
park. The oldest are the forests of Heldreich's pine 
(Pinus heldreichii Christ) – 128 years old – and the 
youngest are the forests of Scots pine (Pinus syl-
vestris L.) (98 years old). The average age of the 
conifer plantations (mainly Scots pine (Pinus syl-
vestris L.) and Austrian pine (Pinus nigra 

J.F.Arnold)) is 43 years. The average age of all 
plantations is 104 years. 

According to the WWF report (2018), the eco-
system services provided by the park are estimated 
at 60–69 million euros per year. The income from 
ski tourism and employment brings in 44 million 
euros, and the ecosystem services provided by the 
park are estimated at 16–25 million euros. The total 
economic contribution of the park is equivalent to 
the annual income of 8,500-9,800 Bulgarian 
households. Several sites of socio-cultural and 
economic value have been discovered in the park. 

The Pirin National Park is a popular tourist des-
tination, visited by both Bulgarians and tourists from 
other countries (in the period 2008–2012 the ratio 
was 23.8% local population, 17.4% Bulgarian tour-
ists and 58.8% foreign tourists). Ensuring the safety 
of the local population and tourists (including from 
fires) is a responsible and difficult task. As can be 
seen from the graph (Fig. 5), the most visited park 
areas are Vihren and Bezbog: 
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Fig. 5. The most visited park areas (Numbers of 

turists by Park areas‘ 
 
The fact that the Pirin National Park is a highly 

frequented area makes it necessary to determine 
the degree of forest fire risk in order to be able to 
take preventive measures in time. 
 
Materials and methods 

In Bulgaria, a national methodology for deter-
mining forest fire risk was developed and tested 
according to the requirements of the European Un-
ion [7]. 

The methodology was approved in 2016 and is 
used to assess the extent of forest fires for all dis-
tricts in the country. 

When preparing forest management plans for 
state forest and game enterprises and management 
plans for national parks, the forest fire risk is deter-
mined using the methodology, which takes into ac-
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count only the characteristics of the forest stand – 
the type of forest (coniferous and deciduous) and 
the humidification of the habitat in 3 categories 
(very dry, dry, dry to fresh; fresh to dry, fresh and 
fresh to moist, moist). 

The fire risk analysis for the Pirin National Park 
was carried out using the following sources: 

̶ General characteristics of the area – from the 
Pirin National Park Management Plan; 

̶ Forestry characteristics of the park's forest 
areas – from the Pirin National Park Man-
agement Plan; 

̶ The analysis was carried out in accordance 
with the requirements of the methodology 
approved by the Forestry Executive Agency 
(FEA) for determining the risk of forest fires 
in the country [7] and on the basis of data 
from the administration of the Pirin National 
Park and the Forestry Executive Agency 
(FEA) for the period from 2004 to 2023; 

̶ The analysis was carried out in accordance 
with the requirements of the Methodology for 
determining the risk of forest fires in the 
country, approved by the Forestry Executive 
Agency (FEA) under the Ministry of Agricul-
ture and Food [7], but on a smaller unit of 
area – a national park – and on the basis of 
data from the Directorate of the Pirin National 
Park and the FEA for the period 2004–2023. 

The degree of forest fire risk is determined using 
the methodology in the following order: 

̶ Forest fire density – Rd is determined based 
on the number of fires that occurred in a 
given period and the size of the forest areas 
of the Pirin National Park according to the 
formula (1). 

Ffa.n

N.1000

Rd

n

1i
i

 ,             (1) 

where: 
Rd is the average annual numerical value of for-
est fire density per 1000 ha of forest area, num-
ber/year/1000 ha; 
Ni – annual number of fires in the forest area of 
the Pirin National Park, number/year; 
n – number of years in the period (10 or 20 
years). 
Ffa – total forest area of the Pirin National Park, 
ha. 
̶ The actual flammability (actually burned 

area) of the Pirin Forest of the Pirin National 
Park – Rac is determined by the formula (2). 

Ffa.n

Fba.1000

Rac

n

1i
i

 ,           (2) 

where: 
Rac is the average annual value for the actual 
flammability (real burned area) of the Pirin Na-
tional Park forest area, ha/year/1000, ha; 
Fba – annual burned area in the forest area of 
the Pirin National Park, ha/year; 
n – number of years in the period (10 or 20 
years); 
Ffa – forest area of the Pirin National Park, ha. 
 
̶ The risk of forest fires is determined by an in-

tegrating indicator (Rffr), which is the product 
of the numerical values for the forest fire 
density (Rd) and the actual flammability 
(Rac) of the forest areas. 

Rac.RdRffr               (3) 
 
̶ The classification according to the degree of 

forest fire risk is based on a scale for this in-
dicator as follows: 
 for values of Rffr≤0.1 – low risk of forest 

fires; 
 for values of Rffr between 0.1 and 0.3 – 

medium risk of forest fires; 
 for values of Rffr above 0.3 – high risk of 

forest fires. 
 
Subject of the study 

The subject of the study is an assessment of the 
actual risk of natural fires in the area of the Pirin 
National Park. The assessment is carried out in 
accordance with the Methodology for forest fire risk 
assessment, approved by the FEA, but on a smaller 
area unit – a national park. The results of the as-
sessment carried out in this way are compared with 
the results of the assessment based on NUTS 3 
(district). Recommendations are given for updating 
the scope of the assessment in accordance with the 
approved Forest Fire Risk Assessment Methodol-
ogy. 
 
Results 

The classification of the forest areas of the Pirin 
National Park, according to fire hazard classes, is 
shown in Table 4. The five-level classification [13] 
was used to determine the fire danger classes in 
the preparation of the plan for fire protection meas-
ures within the framework of the management plan 
for the Pirin National Park. 

The fire hazard class of the stands is deter-
mined according to the methodology established in 
Regulation No. 6 on the organisation of forests and 
lands from the Forest Fund and hunting grounds in 
the Republic of Bulgaria. Depending on the type of 
forests – coniferous or deciduous – and the humidi-
fication of the inhabited habitats, a single fire dan-
ger class is determined for the entire department as 
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a weighted average of the fire danger classes of the 
individual stands. 

The fire danger class of areas overgrown with 
grass and shrubs is only determined depending on 
the humidification of the habitat. Fire-safe zones – 
rocks, moraines, lakes, etc. – assume the fire haz-
ard class of the department in which they are lo-
cated. Taking into account the specificities of the 
park area – a significant percentage of the area 
consists of grassy and fire-safe areas - the applied 
methodology leads to a certain increase of the fire 
danger class for the departments in the subalpine 
and alpine belt. 
 
Table 4. Distribution of the territory of the NP “Pirin" 

by fire hazard classes 
Fire hazard classes Area, ha % 
First class 3325.6 8.24 
Second class 23913.0 59.24 
Third class 13032.0 32.28 
Fourth class 98.3 0.24 
Total for the park 40368.9 100 
 

Places with a high fire risk are located near cab-
ins, rest areas, hotels, campsites, restaurants, etc., 
near roads, clearings and other places with techni-
cal infrastructure. 

The area of the Pirin National Park is divided 
into classes I, II, III and IV of fire risk, i.e: 

̶ Class I – with very high fire risk – covers 
3325.6 ha or 8.24% of the park area; 

̶ Class II – with high fire risk – includes all 
young deciduous trees in dry to fresh loca-
tions and conifers in dry locations that are 
over 40 years old, plantations near main 
roads and settlements as well as adjacent 
bare areas with a total area of 23913.0 ha 
(59.24%); 

̶ Class III – with medium fire risk – includes 
seedling plantations with dry vegetation and 
deciduous trees with dry and fresh vegetation 
as well as adjacent bare areas with a total 
area of 13032.0 ha (32.28%); 

̶ Class IV – with low fire risk – includes seed 
and seedling plantations with fresh vegeta-
tion and adjacent bare areas with a total area 
of 98.3 ha (0.24%). 

In accordance with the requirements of Regula-
tion No. 18/2015, the classification of forest areas 
according to fire hazard classes is three-tiered. The 

conversion of the fire danger classes of the forest 
areas according to Regulation No. 6 (2004) into the 
classes according to Regulation No. 18 (2015), ac-
cording to point 9 of the methodology, is shown in 
Table 5. 

 
Table 5. Transformation of fire hazard classes ac-
cording to Regulation No. 6/2004 into fire hazard 

classes according to Regulation No. 18/2015. 
Fire hazard classes 

according to Regulation 
№ 6/2004 

Fire hazard classes 
according to Regulation 

№ 18/2015 
1. With very high fire haz-
ard – I class 
2. With high fire hazard – II 
class 

1. With high fire hazard – I 
class 

3. With average fire hazard 
– III class 

2. With average fire haz-
ard – II class 

4. With low fire hazard – IV 
class 

3. With low fire hazard – III 
class 

 
The distribution of forest areas of the Pirin Na-

tional Park by fire danger classes according to point 
9 of the methodology and the accepted transforma-
tion scale is given in Table 6. 
 

Table 6: Distribution of forest areas of the Pirin Na-
tional Park by fire risk class according to point 9 of 
the methodology and the accepted transformation 

scale 
Fire hazard classes according to 

Regulation № 18/2015 
Area ha % 

1. With high fire hazard – I class 27238.6 67.5 
2. With average fire hazard – II class 13032.0 32.3 
3. With low fire hazard – III class 98.3 0.2 
Total 40368.9 100 
  

The data in Table 6 show that a large part of the 
forest areas of the Pirin National Park (67.5%) fall 
into Class I of fire risk (high) and only 0.2% have a 
low fire risk. 

Areas near holiday homes, recreation areas, ho-
tels, campsites, restaurants, buildings, near roads, 
clearings and other places with technical infrastruc-
ture, etc. as well as coniferous plantations and cul-
tivated areas with very dry, dry and dry to fresh 
vegetation are exposed to a high fire risk. 

In the period from 2004 to 2023, 31 forest fires 
occurred on the territory of the Pirin National Park 
(Table 7 and Fig. 6), which corresponds to an aver-
age of 1.55 per year. 

 
Table 7. Distribution of forest fires in Pirin National Park by number, area and types of territories for the period 

2004–2023 

Year 
Number of 

fires 
Common 
area, da 

Deciduous 
forests, da 

Coniferous 
forests, da 

Grasses, Mountain pine 
(Pinus mugo Turra), da 

2004 0 0    
2005 1 2  2  
2006 2 5 4  1 
2007 0 0    
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2008 2 6  5 1 
2009 0 0    
2010 3 0,5   0.5 
2011 1 156   156 
2012 6 16   16 
2013 4 0.5  0.5  
Total 2004–2013 19 186.0 4 7.5 174.5 
2014 0 0    
2015 0 0    
2016 2 1  0 1 
2017 2 1  1+0  
2018 1 1   0 
2019 1 0   0 
2020 1 0   0 
2021 2 1  1+0  
2022 1 0  0  
2023 2 1  0 1 
Total 2014–2023 12 4  2 2 
Total 2004–2023 31 190.0 4 9.5 176.5 
* Data taken from the protection Compendium, 2016, the Pirin park Management Plan (2004–2013) and www.system.iag (2014–2023). 
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Fig. 6. Number of fires in Pirin National Park in the period 2004–2023 

 
The total area burned during this period 

amounted to 19.0 ha (Table 7), which corresponds 
to an average of 0.048 ha per year. The data on fire 
activity in the Pirin National Park show that the 
number of fires in this period represents 3.8% of the 
total number of forest fires in the Blagoevgrad Re-
gional Forest Directorate, and the burned area cor-
responds to 0.39% of the total burned area in the 
same period. 

During the 20-year period, 0.00047% of the for-
est area of the Pirin National Park was burned, 
which is a very small part of the park area. 

In 2004, 2007, 2009, 2014 and 2015 there were 
no ignitions or fires on the territory of the park. In 
2005, 2006, 2008, 2010, 2016, 2017, 2018, 2019, 
2020 and 2023, one or two fires were recorded 
each year (three in 2010), which were small areas 
(up to 4 da) that were extinguished in time and 
without causing material damage (Fig. 7). 

In 2011, a large fire occurred in the Yulen Reserve 
in the Gazei Circus below the Kaimak Chal peak, 
covering an area of 15.6 ha. In 2012, five small fires 
(total area approx. 0.1 ha) were recorded in the 
park area, which were localized and extinguished 
immediately. In the same year, a fire with an area of 
1.6 ha broke out in the Yulen Reserve in the 
Tipishki ezera area. The affected areas consist of 
mountain pines (Pinus mugo Turra) and grassland. 
In 2013, 4 fires with an insignificant area (20–400 
m2) were registered, and in 2014 no fires and forest 
fires were registered. The fires in the period 2014–
2023 were small, quickly extinguished and with little 
damage. Half of the fires affected areas with dry 
grasses and shrubs, the other half were fires in co-
niferous forest plantations. 

The causes of ignitions and fires that occurred in 
the Pirin National Park in the period 2004–2023 are 
listed in Fig. 8. 
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Fig. 7. Total area of fires by year for the period 2004–2023 
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Fig. 8. Causes of ignitions and fires in Pirin National Park in the period 2004–2023 

 
With the exception of the relatively large fire in 

2011, it can be said for the period under review that 
the number of ignitions and fires in the park area 
and the areas affected by them are not large. The 
fires occurred mainly in the high mountain belt, in 
grass and mountain pine forests (Pinus mugo 
Turra) and in most cases were triggered by natural 
causes (lightning). 

The degree of forest fire risk is determined for 
10-year periods – 2004–2013 (index 1) and 2014–
2023 (index 2) and for a 20-year period – 2004–
2023 (without index). 

The following data were used to determine the 
forest fire risk for the Pirin” National Park in accor-
dance with the approved national methodology: 

̶ Number of fires for the period 2004–2013: 
Ni1=19 

̶ Number of fires for the period 2014–2023: 
Ni2=12 fires 

̶ Number of fires for the period 2004–2023: 
Ni=31 fires 

̶ Total area of fires for the period 2004–2013: 
Fa1=18.6 ha 

̶ Total area of fires for the period 2014–2023: 
Fa2=0.4 ha 

̶ Total area of fires for the period 2004–2023: 
Fa=19.0 ha 

̶ Number of years (2004–2013) and (2014–
2023): n=10 

̶ Number of years (2004–2023): n=20 
̶ Total area of the park – Ffa=40356 ha 
To determine the degree of forest fire risk, the 

following indicators are determined according to the 
approved national methodology: 

̶ Density (density) of forest fires (according to 
formula 1): 
 Rd1=1000.19/10.40356=0.047 

pcs/year/1000 ha 
 Rd2=1000.12/10.40356=0.030 

pcs/year/1000 ha 
 Rd=1000.31/20.40356=0.038 

pcs/year/1000 ha 
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 Rd=1000.31/20.40356=0.038 
pcs/year/1000 ha 

The value of the indicator for the density of for-
est fires shows that there are on average 0.047 (for 
the period 2004–2013), 0.030 (for the period 2014–
2023) and 0.038 (for the period 2004–2023) fires 
per year and 1000 ha. 

̶ Actual flammability (actual burned area) of 
the Pirin Forest of the Pirin National Park 
(according to formula 2): 
 Rfa1=1000.18.6/10.40356=0.046 

ha/year/1000 ha 
 Rfa2=1000.0.4/10.40356=0.00099 

ha/year/1000 ha  
 Rfa=1000.19/20.40356=0.024 

ha/year/1000 ha 
This result shows that on average 0.046, 

0.00099 and 0.024 ha per year and 1000 ha of for-
est area burn in the Pirin National Park. 

̶ The degree of fire danger in forest areas is 
determined as a general indicator, which in-
cludes the values of forest fire density – Rd 
and the actual flammability (real burnt area) 
of forest areas – Rfa (according to formula 
3): 
 Rffr1=0.047*0.046=0.00216 
 Rffr2=0.030*0.00099=0.0000297 
 Rffr=0.038*0.024=0.000912 

According to this method, the Pirin National Park 
is classified as a low forest fire risk region, with fire 
danger values of 0.00216, 0.0000297 and 
0.000912, which are less than 0.1. 

The low number of fires, the small size of the 
burned areas and the low forest fire risk in the Pirin 
National Park are probably due to the good preven-
tion work of the staff and the good organization in 
reporting and extinguishing forest fires. 
 
Conclusion 

To summarize, we can conclude that the re-
quirements of the European Union for the develop-
ment of a national fire risk assessment methodol-
ogy have been met. Although the approved meth-
odology provides common EU criteria and indica-
tors for forest fire risk assessment, the country must 
independently develop a more precise methodology 
for determining predicted forest fires by creating a 
risk register and applying it to smaller area units. 

Article 2 of Council Regulation (EEC) No 
2158/92 on the protection of forests against fire 
states that “Member States shall subdivide their 
territories according to the degree of forest fire risk”. 
In this situation, therefore, each country must inde-
pendently develop a methodology for determining 
forest fires that takes sufficient account of its na-
tional and/or regional specificities in terms of differ-
ent climatic conditions, forest vegetation, topogra-
phy, national forestry laws, forestry practices and 

traditions and other characteristics. Of course, 
common criteria and indicators for forest fire risk 
assessment must also be sought and defined in a 
sufficiently precise, clear and comprehensible man-
ner. 

Comparing the results determined according to 
the national methodology (low forest fire risk) with 
the fire risk class determined according to Regula-
tion 18 (Table 3), most stands (67.5%) fall into 
Class I (high) and only 0.2% into Class III with low 
forest fire risk, i.e. the results are exactly the oppo-
site. 

From the analyzes and comparisons of the 
methodology applied in Bulgaria, it is clear that the 
methodology for calculating fire risk should be sup-
plemented with additional factors for greater accu-
racy and criteria for determination in smaller units – 
national park, park area, section and subsection - 
should be introduced. 

A methodology that includes ways to calculate 
the risk of smaller forestry units could also predict 
the risks of loss of ecosystem services, assess the 
estimated damage (monetary and non-monetary) 
and thus allow a benefit-cost analysis in terms of 
investments in infrastructure, equipment and fire 
fighting measures. 

A more detailed calculation of smaller area units 
allows for more precise planning and implementa-
tion of fire prevention measures to protect human 
life and property, rich plant and animal diversity and 
beautiful nature. 

When developing action plans to protect forest 
areas from fires (in accordance with Regulation No. 
18/2015), it is necessary to report data at national 
and regional levels to reduce the economic and 
social impact. 

The reduction of fire risk will be achieved 
through further preventive measures – purchase of 
special equipment - in aviation and for work in diffi-
cult and impassable terrain, the uninterrupted con-
tinuation of the construction of mineralization strips 
and other preventive measures. And finally, and 
most importantly, the training of park employees 
and all local residents and tourists to observe the 
rules for a safe stay in the area of the Pirin” Na-
tional Park. 
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Резюме 

 
Национален парк „Пирин“ е създаден с цел да се съхранят естествените гори от бяла мура (Pinus peuce 

Griseb) и обикновена мура (Pinus holdreichii Christ), голямото разнообразие от растителни и животински видове и 
природния ландшафт. Парковата зона също представлява голям интерес за туристите, тъй като тук се намира 
ски курортът Банско. Високата посещаемост повишава интереса към опазването на парка, включително и от по-
жари. Целта на настоящото изследване е да се определи реалната степен на пожарен риск в района на Нацио-
нален парк „Пирин“, тъй като това е едно от природните и най-често срещаните бедствия в горските екосистеми, 
съгласно утвърдената национална методика и методиката, използвана при разработването на плановете за уп-
равление в съответствие с Наредба 18/2015. Въз основа на национална „Методика за определяне на опасността 
от горски пожари на територията на страната“, утвърдена от Изпълнителната агенция по горите към Министерст-
вото на земеделието, храните и горите, и в съответствие с европейските изисквания, е определено, че територи-
ята на Националния парк попада в категория „ниска пожароопасност“. Планът за управление на Национален 
парк „Пирин” обаче класифицира опасността от пожар като висока. Съгласно националната методика нивото на 
риска се изчислява въз основа на показателите за гъстота на горски пожари и реално опожарена площ за тери-
ториална единица (район) NUTS 3. Пожароопасността от плана за управление на Национален парк „Пирин” е 
оценена само за територията на парка, като показател е овлажняването на местообитанието. Накрая се предла-
га методиката да се допълни с изчисляване на риска за по-малки обекти – паркова зона, участък и подучастък. 

 
Ключови думи: Национален парк „Пирин”, пожарен риск, методика, класове на пожарна опасност. 


