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Abstract

The objective of this study was to analyze the effects of thinning intensity on vertical distribution of crown
fuel for wildfire in Pinus rigida stands. A total of 20 sample trees were harvested and used for development
of a crown fuel vertical distribution model. The model developed in this study was used to analyze the crown
fuel vertical distribution by thinning intensity. The results of this study showed that the coefficient of
determination (%) for the suggested vertical distribution model ranged from 0.961 to 0.981 and the estimated
parameters were statistically significant (P {0.05). Canopy base height was 3.7m at the control site (non-thinning)
while those of 20%-thinning and 40%-thinning intensity sites were 4.9m and 5.7m, respectively. The needles
and twigs with less than 1cm diameter accounted for 0.22 kg/m’ of the canopy bulk density at the control
site, but 0.18 kg/m’ in 20%-thinning intensity site and 0.16 kg/m’ in 40%-thinning intensity site.
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Table 1. Summary of descriptive statistics for Pinus rigida stands
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Mean 1,250 44 122 5.3 6.2
(Range) (750-1,400) (37-51) (6.1-34.0) (6.9-17.8) (4.9-6.2) (2.0-10.1)
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Table 2. Regression models of the vertical crown fuel distribution of Pinus rigida species

Crown fuel category

RW= a/{1+EXP [b—c(RH)]}

a

b

C

2 0
(SE) (SE) (SE) R RMSE(ke) C.V.Ch)
1.0606 6.6807 9.9201
Needles 0.981 0.0825 109
(0.0197) (0.2931) (0.4869)
1.0289 6.1218 10.0838
Branches(<0.5cm) 0.981 0.0883 12.3
(0.0161) (0.2791) (0.5015)
1.0363 6.2134 9.8874
Branches(0.5-1cm) 0.964 0.0891 16.3
(0.0178) (0.2872) (0.5042)
. 1.0503 6.2373 9.6367
Available fuel 0.980 0.0803
(0.0187) (0.2749) (0.4746) 11.7

% Note: S.E. is standard error, &% is coefficient of determination, RMSE is root mean square error, C.V. is coefficient of variation.
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Figure 1. Graphical representation of the models for cumulative fuel estimation of needles, branches and available crown

fuel in relation to relative height
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Figure 2. Comparison of crown fuel vertical profile estimation
by fuel component in Pinus rigida species
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Figure 4. Effects of thinning intensity on the canopy fuel load distribution in the Pinus rigida stands
(Bar represent + Standard error of the mean)
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Table 3. Summary statistics and canopy fuel characteristics for Pinus rigida stands by thinning intensity

Thinning Canopy closure  Stand density Stand height Basal area Canopy fuel load ~ Canopy bulk Canopy base
intensity (%) (tree/ha) (m) (m?*ha) (kg/m?) density (kg/m®) height (m)
Control 86.70 1,233.33 8.93 2749 1.25 0.22 367
(£2.89) (£144.34) (£0.25) (x1.91) (*0.21) (20.06) '
Thinning 73.33 833.33 11.67 2424 1.17 0.18 493
(20%) (+2.89) (+28.87) (#1.39) (£2.16) (+0.10) (20.03) '
Thinning 60.0 600.00 13.20 22.73 121 0.16 557
(40%) (£5.00) (£129.90) (£2.00) (£2.10) (20.05) (20.03) '
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