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Abstract

This study identified fuel characteristics of surface and crown and analyzed crown fires on Pinus densiflora
and Pinus koraiensis stands in Gangwon Province in Korea. Fifteen surface fuels of each tree type were
sampled and 16 trees of each species were destructively sampled to identify crown fuel characteristics.
Pinus koraiensis has higher surface fuel moisture content due to the difference in crown cover, although
the two types show similar crown fuel moisture content. Pinus koraiensis (34.4%) has more crown needles
than Pinus densiflora (25.7%), but two species have similar combustible of available fuel, 55.8% and 55.6%,
respectively. The adjusted coefficients of determination(R%q) values were high (more than 0.850) in all crown
fuel classes. The canopy bulk density of Pinus koraiensis was 1.56 times higher than that of Pinus densiflora,
whereas the available canopy bulk density of Pinus koraiensis was 1.68 times higher despite the smaller

canopy volume.
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Table 1. Destriptive statistics for Pinus densiflora and Pinus koraiensis

107

Components Pinus densiflora Pinus koraiensis
Aspect SE SE
Elevation (m) 485 514
Stand ( ) 43 41
and age lyears 3749 35— 46
. 675 750
Stand density (tree/ha) 00— 950 600— 1,050
. . 23.6 22.8
Diameter at breast height (cm) 12.6—353 61-367
_ 15.6 15.3
Tree height (m) 74-16.7 89—17.2
Pre S 4 ol WA RS SIS 4 vRleHKim, et al, 2011a)
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Table 2. Comparison of surface fuel characteristics for Pinus densiflora and Piuns koraiensis

Pinus densiflora (n= 15) Pinus koraiensis (n= 15)
Components
Dead leaves Snags Mean Dead leaves Snags Mean
Moisture Contents 19.0 17.6 18.7 23.6 20.9 22.7
(%) (£1.4) (£1.7) (£1.5) (£2.8) (£2.5) (£2.7)
Surface fuel load 1,262 0,319 1,581 1,351 0,453 1,804
(kg/m?) (£0.215) (£0.053) (£0.134) (£0.211) (£0.098) (£0.155)

Note: Standard deviation of the mean in parenthesis,



Comparison of Fuel Characteristics between Pinus densiflora and Pinus koraiensis in Gangwon Province 109

160
B Needles ETwig branches(< 1cm)
140 4 | ®Thick branches(>1cm) BTotalcrown fuel
120 A
F
< 100
»
£
9
E
S 80+
@
g
E‘ 60 -
40
20 A
g
PEeLisrde
0 P N

Pinus densiflora

Pinus koraiensis
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Table 3. Allometric equations of crown fuel load on diameter at breast height for Pinus denslflora and Pinus koraiensis

Pinus densiflora Pinus koraiensis
Fuel InWt=0,+5,InD InWt=4,+03,InD
category By By 2 S.E.E. By By 2 S.E.E.
n R n Ruas
(S.E) (S.E.) ' (P-value) (S.E) (S.E) ' (P-value)
~3.479  2.935 0.168 ~5108  2.927 0.352
Total 1 : : 9 : 1 : : 4 :
otal crown 5 o9 o O (€0.0001) 6 0509 18 ™M (0.0000
Available —9.445  1.642 0.169 ~4.670  2.582 0.358
. . . . ) . . ) .
crown 6 2 oo %0 (0000 6 oms 9 OB (40.0001)
-3.608  1.776 0.206 -5182 2,600 0.344
Needles 6 03 ©ngy BT (oo 6 0w 01 %% (oo
Branches ~3.492 1566 0.266 ~6.904  2.765 0.502
. . . ) . ) . . .
<0.5cm 6 a0y %% (oo 6 oms 0y % (0.000m
Branches -3.446 1518 0.204 ~5.742  2.344 0.314
. . . . ) . . .
0.51~(lem 6 0339 ©oun %2 (0000 6 05 1) P (0.0000)
Branches -3518 1631 0.301 ~5163  2.965 0,449
. . . A . ) . . .
1~(2em 6 (as (i3 % (€0.0001) 6 0650 0225 °¥°  (0.0000)
Branches ~9.538  3.692 0.538 ~7.699  3.291 0.341
. . . . . . . ) .
9~dem S worn ©sen ¥ (<o.0001) 5 o) 21 %M (0 0000)
Branches ~11.296 4128 0.272 ~18.246  6.274 0.694
Ydem T oame 0539 ¥ wooon | P @y o %0 (oo

Note: 5; (i=0,1) is the estimated parameters, In is the natural logarithm, D is the diameter at breast height(cm), S.E. is standard

error K%, is the adjusted multiple coefficient of determination, S.E.E. is the standard error of estimate=[3(s.s.e.)/(n—2)]"/?.
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Figure 5. Graphical comparison of available crown fuel load for Pinus denslflora and Pinus koraiensis
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Table 4. Comparison of canopy fuel characteristics for Pinus densiflora and Pinus koraiensis

Species CV (m®*/ha) TCFL (ton/ha) ACFL (ton/ha) TCBD (kg/m?) ACBD (kg/m?)
Pinus densiflora 61,254 23.83 7.15 0.389 0.196
Pinus koraiensis 57,623 34.98 10.49 0.607 0.300

Note: CV is the canopy volume, TCFL is the total canopy fuel load, ACFL is the available canopy fuel load, TCBD is the total
canopy bulk density, ACBD is the available canopy bulk density,
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