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Abstract

This study analyzed the influence of a thinning operation on fire behavior, fire hazard and fuel load. Our
research examined fuel load in surface, shrub, and crown layer by three degree of density (100, 200 and
300 trees per hectare) in both treated and untreated area. NEXUS 2.0, a system for assessing crown fire
hazard into torching index and crowing index, and a BehavePlus program were used to analyze fire behavior.
It was observed that, when the intensity of a thinning operation increased, the shrub fuel load also increased
but the surface fuel and canopy fuel load decreased. Unlike a torching index with no big difference by
thinning intensity, the more intensified a thinning operation became, the more reduced a crowning index
was. The result of fire behavior analysis showed that the spreading rate was much faster and heat radiation
was also very high in untreated sites. Not only fire intensity but flame length became weaken and shorten

in uncontrolled area.
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Figure 1. Location of study area
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Table 1. General geographic and stand information of study sites
Components Geochang Suncheon
Location N 35° 43',44':, N 34° 51:54:
E 127° 4722 E127° 22'57
Elevation(m) 700 350
Aspect SouthEast South
Species Pinus rigida Pinus rigida
Stand control treatment control treatment
density(tree/ha) 1,500 100 200 300 3,200 100 200 300
Slope(°) 8 10 40 10 5 5 5 5
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Table 2. Hazard assessment, condition rating and risk levels
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Risk Level Condition rating

Torching index Crowning index
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Medium—high Out—of—condition > 40.2 { 40.2
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Figure 2. Fuel load (tons/ha) by thinning intensity in Geochang(left) and Suncheon(right)
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Table 3. Crown fire hazard and fire risk level in Geochang and Suncheon region after thinning operation

Geochang Suncheon

Treatment | Canopy bulk | Torching Crowning Fire Canopy bulk | Torching Crowning Fire

(ha) density index index Risk density index index Risk

(kg/m) (km/h) (km/h) Level* (kg/m) (km/h) (km/h) Level

100 trees 0,015 26,72 228,48 Low 0,012 32.48 262,24 Low
200 trees 0,023 36,96 162,56 Low 0,023 46,08 166,08 Very Low

300 trees 0,026 35,20 155,20 Low 0.040 30.56 112,48 Low
control 0.064 33.28 82.24 Low 0.160 30.40 41,92 Medium

% Source: Robert, et al (2008),
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Table 4. Forest fire behavior characteristics in Geochang and Suncheon region after thinning operation
Geochang Suncheon
Treatment Rate of | Heat per unit Fireline Flame Rate of | Heat per unit | Fireline Flame
(ha) spread area intensity length spread area intensity length
(m/h) (btu/m’) (btu/m/s) (m) (m/h) (btu/m’) (btu/m/s) (m)
100 trees 2,01 2,448 3 0.13 5.056 3,096 6 0.23
200 trees 32,19 5,193 51 0.57 10,06 3,672 12 0.27
300 trees 8.05 8,190 18 0.37 12,07 5,067 21 0.37
control 20,14 22,545 162 0.93 20,16 16,641 129 0.87
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