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Abstract

This study aims to analyze the characteristics of surface fuel load and estimate potential
crown fire transition hazards in Pinus densiflora and Pinus koraiensis stands. Surface fuels were
collected from 144 samples in Pinus densiflora stands and 53 samples in Pinus koraiensis
stands. A forest fire spread equation presented in foreign countries was applied to analyze the
potential crown fire transition hazard in Korea. The results of the data analysis showed that the
shrub fuel layer and herb fuel layer of the load in Pinus densiflora stand was less than those in
Pinus koraiensis stand due to allelopathy. It is also found that dead leaves and snags fuel was
higher in Pinus densiflora stand than Pinus koraiensis stand, which indicates that Pinus
koraiensis stand has relatively less risk of crown fire hazard than Pinus densiflora stand.
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<Table 1> Information of study sites

Species No. of plots No. of samples select of age class
Pinus densiflora 48 144 [ I VAR YRRV
Pinus koraiensis 21 63 I I | | VA
2. TAL Y EAu

1) XES A=Z =AL

Hol e AEF dnol 542 selsb] 98 EEA ¥ 2awem A7)0 3PP QR ¥
A Aol AAetn, ARER BE $Ee ARse] 43S SAsgo, 28

S Bt $23 24T U 05mx05me] $ETE AAsel A8E FHAAY EF XS A

Fol =t

264 Korean Review of Crisis & Emergency Management Volume 11 Number 11

5% 4

o

Slate] 2t R WA Fae] 259 olake] ARE AFeT<Figure

4

1>,

20m

[ tvee ot
D Shrub, Plant plot m [ 10m

]

B e oser i

<Figure 1> Method of plot design

e FHeT. 1 ¥ AFYP} A
;r

55
o] A5 A8 FEFFS SA5IE a2 Anderson(1978)] 4]
_Q_

n
=
=
Q
S
Il

)% 100 (1)

o714
SFMC = Surface fuel moisture content(%), W,

w

W, = Weight of sample after dry-oven.

3) uEt ol HALES 24

Sooll A AAE st o] A 9 WU Ble 29 S BAT 2

Hel AFE B Amseld FHstE delde Adde wdske AR

= Weight of sample before dry-oven,



Comparison of Forest Fire Potential Hazards for Pinus Densiflora and Pinus Koraiensis Stands 265

(Dimitrakopoulos et al, 2007). E2]4<1 #-dA WFsEALS IS T e i IIAE, 3

Zo], g4l & Foln, BIFA A5 Agel o3 Fs do] {58 wdAT & vk
233} e AHEo] shde] ko g olrtuztelE AUAE oju|aln, GeAIzE &

iAol whe d WEo] gk A]olvt ole} #AEte] Van Wagner(1977)= A%3; =9 o]

S AxsEHE UEE doluA7t Ha A o]EAY 1 WS x7E A
o] EolRltlal HeojsliaA the3 22 st HolE AAE dA AAAE A(2)S S-835]
At
[aCBH (460 + 26 FMC)]%? = 259.81L*'™ (2)
o7 A,

CSI = Critical surface fire intensity (kW,/m),
a = 0.01(constant, dimensionless),
CBH = Crown base height(m),
FMC = Foliage moisture content(%),

L = Flame length of surface fire(m).
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SFC = Surface fuel consumption (kg/m’).
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<Table 2> Summary of the observed statistics for Pinus densiflora and Pinus koraiensis

Srera G DBH Total height Crown height Stand density
(cm) (m) (m) (trees/ha)
| 3.1 2.2 0.4 3,980
1.3—48 1.2—3.1 0.2—0.5 2,750 — 6,300
I 8.6 7.8 3.6 2,650
6.8—14.0 6.1—9.6 2.8—5.2 1,900 — 3,400
" 12.3 9.4 5.3 2,250
Pinus 9.0—16.6 7.2—13.9 4.2—6.1 1,800 — 2,800
aensiflora v 15.3 11.1 6.1 1,875
11.0—19.3 8.4—14.7 49-74 1,500 — 2,700
v 18.3 13.6 7.1 1,430
13.9—22.8 10.1—18.1 5.1—8.9 1,100 — 2,000
Vi 21.7 14.9 7.4 1,025
15.0—25.0 11.6—22.0 51-9.9 800 — 1,400
| 3.6 2.1 0.4 3,633
2.3—5.6 1.8—3.1 0.2—0.7 2,800 —4,300
I 8.9 7.5 2.9 2,633
5.9—11.0 6.1—9.9 1.8—3.7 1,850 — 3,100
Pinus m 13.6 9.0 5.0 2,200
koralensis 11.0—15.6 82—109 3.7—56 1,600 — 2,600
v 17.9 12.3 6.3 1,350
15.0—21.1 10.4—15.7 5.0—6.9 1,050 — 1,600
v 22.5 13.2 8.7 950
16.9 —24.0 10.1—16.2 6.5—10.4 600—1,100
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<Figure 2> Surface fuel moisture contents of Pinus densiflora and Pinus koraiensis(Bars represent + S.E. of the Mean)
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<Figure 4> Relationships between deadleaves and snag fuel load by age class

25

=& Pinus densiflora

-B- Pinus koraiensis
20 A
15 A
10
5
0 T T T T T

1 iy m v v VI
Ageclasses

<Figure 5> Relationships between total surface fuel load by age class

) AEF P9I AR e BAG A3l 2ubiee] sl vs)
ez)
H

= tk<Figure 6>. ] ERF

L UAE) W ge we Row B

1

270 Korean Review of Crisis & Emergency Management Volume 11 Number 11

A-gol o3 dgom B & 9, APATEY JEXE TGS vy vt 2HE F2 A
QAFE FoA] APE FFo] 7P B FEXE WAES HAtHKorea Forest Service, 2015). 3
= HEZ23 Aol os] WA, HE2S g 2 Al Axte] dTh(Bariceric et al,

2000). whebd HlEm Yol We AFTYlN $E xRl ggeldl die] 4§AUS R B

W Pinus densiflora
B Pinus koraiensis

Surface fuel component(%o)
[ s - g (=
< < < < <

—
<

Shrub Herb Dead leaves Snags

<Figure 6> Surface fuel loads distribution of fuel component for Pinus densjflora and Pinus koraiensis
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<Table 3> Critical values to assessment of surface fire intensity by age class

Pinus densiflora

Pinus koraiensis

Age class KW/m
I 1166.47 1024.26
1l 2101.39 2249.19
[\ 2792.25 3287.46
% 3360.84 5048.49
VI 3898.47 5124.29
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<Table 4> Critical values to assessment of flame length by age class

Pinus densiflora Pinus koraiensis

Age class m
Il 1.97 1.886
1l 2.61 2.71
[\ 2.97 3.17
V 3.27 3.96
VI 3.45 4.00
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