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Abstract: The paper presents a numerical study of the effectiveness of firebreaks and barriers on the wildfires
spread using mathematical modeling. The paper considers firebreaks, fire barriers made of deciduous trees, and its
combination. During the calculations, the wind velocity, reserve, and moisture content of coniferous and deciduous
wood have been changed. The results have shown that fire barriers made of deciduous trees are more effective under
conditions of high moisture content of deciduous wood and low wind velocity. The effectiveness of fire barriers and
firebreaks depends on its size and combination. Optimal sizes of firebreaks and fire barriers were determined based
on numerical modeling. To effectively prevent the spread of wildfire, it is recommended to use firebreaks as well as
its combination with fire barriers. Thus, with the combined use of firebreaks and fire barriers, the area of unused

land is reduced by 30%.
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Figure Captions

Figure 1 Scheme of the solution domain: 7 — ignition source; 2 — coniferous forest area; 3— firebreak; 4— fire barrier; 1, 22
and y1, y2 — coordinates of the beginning and the end of fire barrier along OX and OY, respectively; and X and Y — sizes of
the barrier along the corresponding axes

Figure 2 Dependence of the size of a fire barrier area made of deciduous trees on its moisture content, y = 48.554x>
— 558.38x + 1480.9

Figure 3 Dependence of fire barrier area on wind velocity, y = 1237.12~%%!, R = 0.995

Figure 4 Distribution of isotherms in the fire front before and after the firebreak at ‘wind velocity of 4 (a) and 8 m/s (b) at times ¢:
I—5s, 11 —6; 11l — 13; and IV — 16 s. Distribution of gas phase isotherms: / — T =5;2—3;3—2;and4—T = 1.3

Figure 5 Comparison of firebreaks and fire barriers sizes: (a) stock of forest combustible material 0.5 kg/m?®, moisture content
of coniferous forest 0.66, wind velocity 7 m/s, and moisture content of barrier 1.0; (b) stock of forest combustible material
0.66 kg/m?, moisture content of coniferous forest 0.2, wind velocity 7 m/s, and moisture content of barrier 1.0; and (c) stock of
forest combustible material 0.2 kg/m?>, moisture content of coniferous forest 0.2, wind velocity 7 m/s, and moisture content of
barrier 1.0

Table Captions

Table 1 Fire barrier dimensional characteristics depending on the moisture content of the deciduous forest combustible materials
Table 2 Area characteristics of the fire barrier depending on the moisture content of the deciduous forest combustible materials
Table 3 Dimensional characteristics of deciduous tree firebreaks depending on wind speed

Table 4 Area characteristics of deciduous tree firebreaks depending on wind speed
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