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  TYPES OF FOREST FIRE DANGER ASSESSMENT 

MODELS 
 

Bezuhla Yuliia Serhiivna 
Candidate of technical sciences, 

associate professor of the department 

National University of Civil Defense of Ukraine 

 

Harbuz Serhii Viktorovich 
Candidate of technical sciences, 
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Karpova Daryna Ihorivna 
teacher of the department 

National University of Civil Defense of Ukraine 

 

Forest fires under the influence of many conditions are distributed over the 

territory and in time very unevenly. The conditions affecting the occurrence and 

behavior of fire can be divided into three main groups: forest vegetation (permanent), 

meteorological (variable), as well as additional ones, which include thunderstorm 

activity and anthropogenic load. The impact of these conditions is expressed in the 

assessment of forest fire danger. 

Forest fire hazard assessment is an important component of forecasting the 

occurrence and spread of a forest fire, which allows you to predict the location of a 

new outbreak a week, a month, and sometimes even a year before the fire. 

However, it should be borne in mind that the fire hazard assessment does not 

provide answers to all questions related to the occurrence of a forest fire. It should be 

considered through the prism of knowledge of specific local conditions of the area and 

experience of the decision-making specialist. 

There are three types of forest fire hazard assessment models: probabilistic, 

deterministic-probabilistic, and deterministic. 

The probabilistic model is based on statistical data describing the retrospective 

nature of fire incidents. As a rule, statistical data have a geographical reference. Thus, 

similar models are valid within the district or settlement at the departmental level, or 

within the settlement at the local level. 

Deterministic-probabilistic models use physical and chemical laws of 

combustion, as well as statistical data. Some aspects of fire can be taken into account 

without using knowledge of physical laws. 

Deterministic models assume knowledge of the physical and chemical laws 

underlying the occurrence and spread of forest fires. However, until now, these laws 

have not been studied enough to model all factors of forest fire danger. 
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Fire hazard indicators based on meteorological factors are called meteorological 

indicators. When calculating most of these indicators, the moisture content of dry 

LGMs, which are the most flammable, is estimated. This assessment is carried out 

based on the analysis of the mechanisms of water absorption and evaporation, based 

on the concept of equilibrium of moisture content, or based on the analysis of the water 

content in the soil. 

Thus, the existing mathematical models of forest fire hazard assessment are 

divided into empirical (most of them), semi-empirical models that take into account 

physical laws. An important place in the practice of protecting forests from fires is 

assigned to empirical models for determining the fire danger in the forest based solely 

on weather conditions. Such models are based on the fact that within a small area and 

within one phenological period, all the main factors (vegetation species composition, 

completeness of plantings, etc.) except weather factors, can be conditionally 

considered constant, that is, the change in the fire danger of the territory can be 

associated only with weather factors factors. Therefore, each district has its own model 

for determining fire danger in the forest based on weather conditions. 

Meteorological indicators of fire danger. 

Assessment of the impact of meteorological factors on the occurrence and 

behavior of fire is an important object of research. Currently, there are many varieties 

of meteorological indicators of forest fire danger. Some of them are more suitable for 

assessing the probability of fire occurrence, others - for assessing the conditions of fire 

spread. The wide variety of such indicators is explained by the specific natural 

conditions of each country or region, as well as the needs of users (firemen, foresters, 

etc.). 

Fire hazard indicators are calculated using a number of parameters. When 

displaying the fire hazard on the map, these parameters must be evaluated for each 

point on the map, but their values are available only for certain points of the terrain. 

The main reason is the location of meteorological stations, which are used to estimate 

the parameters. 

To solve this problem, spatial interpolation methods are used, which can be used 

not only for meteorological parameters, but also for data of another nature. Spatial 

interpolation allows you to estimate the values of the necessary variables for any point 

of the terrain. 

Although the values of the parameters measured at a point are valid only for that 

point, the values of the parameters of the adjacent points will be more or less close to 

the known values depending on the spatial variability of the meteorological process 

that forms the gradient. 

Experience shows that meteorological variables can be ordered in order of 

increasing or decreasing gradient. Here is an example of a set of parameters arranged 

in descending order of gradient: wind, temperature and relative humidity, dew point, 

precipitation. Wind speed and direction, for example, can vary over relatively short 

distances (on the order of a few meters), while precipitation varies over much longer 

distances (on the order of hundreds of meters or a few kilometers). 
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In practice, spatial interpolation involves creating a grid of points, each of which 

is located at the intersection of a set of equidistant straight lines. The distance between 

neighboring points represents a certain compromise between real space and 

computational limitations related to hardware and time. Increasing spatial resolution 

and reducing computational constraints often have an exponential relationship. 

Spatial interpolation suggests the possibility of estimating the fire danger index 

for any point on the surface based on its known values at grid points. Since the variables 

used to calculate the indicator have different spatial gradients, i.e. change at different 

rates when moving away from a point with known values (interpolation node), it is 

preferable to first interpolate each of the meteorological variables and then calculate 

the fire hazard index. Although this procedure takes more time compared to direct 

interpolation of the fire hazard index, experience shows that the results are more 

plausible. 
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