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Abstract: The objectives of this study were to analyze the crown vertical structure, crown bulk density, and to
develop regression models for predicting crown fuel load using the data from 10 destructively sampled Pinus
densiflora trees in Bonghwa, Gyeongbuk. The fuel loads were observed higher in the middle portion of the
vertical distribution of crown followed by the lower portion and upper portion of Pinus densiflora, respectively.
Approximately 25% crown fuel load was found in the needle while 33% was observed in the branches with <1
cm diameter with a total of 58% available fuel loads. The average crown bulk density was 0.45 kg/m®, and 0.27
kg/m® of this was available in the needles and branches with <1 ¢m diameters. The resulting models in linear
equations were able to account for 84% and 88% of the observed variation, while the allometric equations with
diameter at breast height as the single predictor showed better results to account for 90% and 95% of the
observed variation in the available crown fuel loads and total crown fuel loads, respectively. The suggested
equations in this study could provide quantitative fuel load attributes for crown fire behavior models and fire
management of red pine stands in Bonghwa areas.
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33} A3} P (Fire behavior)= 7173, A8 2 A
EAH FadETEe] EHQ FAg A 719
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loadings) F¥#3}e] ZFo] A4 e Ao s 2
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Bilgili and Kucuk, 2009).
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Fot] 43 A7 BokKucuk ef al., 2007; Mitsopoulos
and Dimitrakopoulos, 2007).
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Table 1. Crown characteristics and crown fuel load of Pinus
densiflora in Bonghwa, Gyeongbuk.

Variable Minimum Maximum Mean S.E. S.D.
DBH 7.0 21.0 14.0 1.506 4.761
CBH 2.6 4.5 3.5 0.194 0.612
HT 6.3 8.9 80 0276 0.872
FOL 0.6 7.6 36 0.744 2353
ACFL 1.5 17.7 8.4 1.562 4938
TBR 14 30.5 11.3 2,722 8.609
TCFL 11.2 85.5 377 7.146 22.597

Note: DBH is diameter at breast height(cm), CBH is crown base
height(m), HT is tree height(m), FOL is foliage(kg), ACFL is
available crown fuel load(kg), TBR is total branch(kg), TCFL is
total crown fuel load(kg).
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Figure 1. Vertical profile of available crown fuel load of Pinus densiflora in Bonghwa, Gyeongbuk.
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Table 2. Crown bulk density (kg/m®) and percentage(%) for each fuel component of Pinus densiflora sampled trees in Bonghwa,

Gyeongbuk.
Branches (cm)
Needles Total
Under 0.5 0.5~1 1~2 2~4 Over 4

0.1072 0.0871 0.0731 0.0946 0.0770 0.0083 0.4474
(24.0) (19.5) (16.3) (21.1) (17.2) (1.9 (100)
Note: Values in parentheses are percentages of crown bulk density.
Table 3. Correlation matrix between the variables for Pinus densiflora in Bonghwa, Gyeongbuk.

DBH CBH HT FOL ACFL TBL TCFL CBD
DBH 1.000
CBH -0.412™ 1.000
HT 0.524"™ 0.054"™ 1.000
FOL 0.820** -0.756* 0.417" 1.000
ACFL 0.917%* -0.675% 0.472" 0.970** 1.000
TBL 0.920** -0.512" 0.454"™ 0.870** 0.954** 1.000
TCFL 0.938** -0.506"™ 0.513™ 0.896** 0.968** 0.993** 1.000
CBD 0.638* -0.465™ 0.063™ 0.671* 0.740%* 0.849** 0.792%* 1.000

Note: **Correlation is significant at 1% significance level, *Correlation is significant at 5% significance level, ns is nonsignificant(p > 0.05).

Table 4. Regression equations for predicting crown fuel load of Pinus densiflora in Bonghwa, Gyeongbuk.

Coefficients
Dep enldent Model form F-value R2 S.E. P-value
variables a(S.E.) b(S.E.)
FOL Y=a+bD -2.123(1.471) 0.405(0.100) 16.425 0.672 1.429 0.004
Y =aD’ -2.058(0.446) 2.213(0.394) 31.511 0.798 0.189 0.000
ACFL Y=a+bD -4.922(2.154) 0.951(0.146) 42.169 0.841 2.092 0.000
Y =aD? -1.384(0.260) 1.975(0.230) 73.827 0.902 0.110 0.000
TBR Y=a+bD -12.029(3.685) 1.664(0.250) 44.115 0.846 3.577 0.000
Y =aD’ -1.761(0.231) 2.389(0.204) 137.482 0.945 0.098 0.000
TCFL Y=a+bD -14.152(4.618) 2.069(0.314) 43438 0.844 4.484 0.000
Y =aD? -0.472(0.168) 1.757(0.149) 116.272 0.946 0.104 0.000

Note: D is diameter at breast height(cm), FOL is foliage(kg), ACFL is available crown fuel load(kg), TBR is total branch(kg), TCFL is total

crown fuel load(kg), S.E. is standard error.
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Figure 3. Relationship between predicted and observed
values of available and total crown fuel loads using linear
and allometric equations.
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