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Fires are one of the usual threats against the functioning of

forest ecosystems. They are defined as a natural disaster,

since in their majority they are beyond humans’ control.

They directly affect society and environment, with forest

fires annually destroying millions of hectares of forests,

causing human casualties, loss of wildlife, partial devastation

of the soil’s top layer, as well as of places for recreation and

leisure.

The consequences of wildfires’ impact are destroyed unique

ecosystems, species, populations and habitats that are

subjects of protection by national and European legislation

and by the international conventions in the area of

protection of nature and biodiversity. They lead to huge

economic losses as a result of devastation of valuable

resources, while the funds required for their extinguishing

and damage recovery are immense.

It is considered that wildfires contribute to raising the levels

of harmful emissions in atmosphere, which affects climate.

Forest fires also indirectly affect the processes of erosion,

landslides and floods, caused by intensive rainfall on steep

terrains, where vegetation has been destroyed due to fire

incidents and fire related calamities.

� Republic of Bulgaria is situated in Southeastern Europe

and is covered with coniferous and predominating

deciduous forests with a total area 4.243 million ha (38%

forest cover).

� According to statistical data obtained from the fire service,

about 10,000 ha natural and artificial forests have been

destroyed by fires during the last 20-25 years.

� As final result, huge territories have been deforested, the

sanitary functions of forests deteriorated, the infrastructure

was damaged and soil erosion increased.

� In 2017, 513 forest fires were registered in Bulgaria,

estimated at about 2 million euro of direct losses.

� In the same year, researchers from the Forest

Research Institute and the Institute of Biophysics and

Biomedical Engineering at the Bulgarian Academy of

Sciences developed the project “Integrated approach

for modelling of the forest fires spread”, funded by the

Bulgarian National Science Fund. The project aims to

establish scientifically-grounded and formally verified

mathematical models of the occurrence and spread of

forest fires.

� One of the mathematical tools employed in the project

is the theory of Intuitionistic Fuzzy Sets, proposed in

Bulgaria in 1983, which is one of the most actively

researched extensions of Zadeh’s fuzzy sets, allowing

for better handling of uncertainty in real life scenarios.

� The other mathematical tool applied in this research is

the Game Modelling Method, based on the Conway’s

cellular automaton Game of Life, simulating naturally

developing processes and evolution.

� In the frames of the project, the MkBGFire software is

being developed, which can determine the scale of the

fire frontline using a vector mathematical model. The

model is deterministic and guarantees equal results for

equal input data. The frontline of the fire is developed

to appear realistic, in conformity with real fires, and

there is an ongoing research on calibrating the model

against other existing software products.
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