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Abstract

This study quantitatively compared fuel properties among core areas, general areas, and untreated
control areas in forests of the National Daejeon Forest Welfare Institute, where silvicultural treatments
for wildfire prevention were conducted in 2024. Three 20 x 20 m plots were established in each
area for tree censuses, and surface fuel loads and moisture contents were measured in nested quadrats
by component (shrub, fallen leaves, branch, and cone). Crown fuel loads of Pinus spp. were estimated
using diameter-based allometric equations. The core areas showed a significantly larger mean diameter
at breast height (23.54 c¢m) than the control (18.09 cm) but lower basal area and stand density,
indicating preferential removal of suppressed and inferior trees. Surface fuel loads were 8.59, 15.06,
and 18.22 ton/ha in the core, general, and control areas, with the core and general areas 52.9% and
17.3% lower than the control, and shrub and cone components significantly lower in the core areas.
Surface fuel moisture contents were also lower in the treated areas (160% and 130%) than in the
control (261%), indicating that treated stands may become more susceptible to initial ignition. Total
available fuel loads were 48.52 ton/ha in both treated areas and 71.78 ton/ha in the control,
approximately 32.4% lower in the treated areas. Although both treated areas reached the same total,
the core area showed a larger difference in surface fuels but a smaller difference in crown fuels than
the general area, suggesting that the contribution of crown fuel reduction in core areas warrants
further examination across a wider range of stand types and regions.
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°] 99,000 haE Z¥}3lo] HF 7 o]F Ao 2 7|SHAHKFS, 2025a).

A7} L7 ZAL B 1A o mhad Seuet 28 WA oF 62.7%7} AFo|d, AkEo] &
ot Aoz dEfrl IFSHO| O 37%E SAFH(32%)E} B2 WA AFAITHKES, 2020).
T 41 olA3e] o] WA AR WS 4% ol HealT low, A1l ) ZuE vigol
=oF g ARER o]ojR]7] $|& 124 EXS 7FRITHKFS, 2020; Lee and Lee, 2007). ©]& 19704
o ARRsEh ALY ol A ET 54 B AR Rt 7ieby B9 Wievh bl Aol
o], 2 /s dg Yol A% B4 s} ko] wiT SIS B8 Bolsh BT
QltKLee et al., 2023).

ABE S% - 712 B4 50 TR, Ane] g - 5F - UE 59 AIEHAR, 1913
A1 491 B Bo) AHo] Sl RO S o, ol ol 27kl ek A
o] W9le} w7} wj Q- thokslAl UehdthKang et al., 2016; Kwak et al., 2008). ©] 7}2-H] l7to]
Qo2 Pt 4 Gl e Ak ] Aol SHYEn], S9] AR olmel 4% dag 4
Hom Aske AE|dRS S22 AHP|A stz HojHe i HirUser 28351
o] 1 )7t 33514 o AR TH(Scott and Reinhardt, 2001; Van Wagner, 1977).

U= vttt 5 HE AbEol HIHISE 7oA SorElr |9 Aeiele S A A
SRANE SHES %3 S Qi IRl o Qs gtk ol AN WY 6] A7E
SLet HEREAoIA = 71A14] —‘—0}‘31]7]9} Agetle] o] 54 AHao] v FrE viAE A&
H] 62~720% PAA|E BTG HFon], Sopl] BE Helt Tt AHOR Yol A|ES
Az AF9] yajo] WA o] FRE Y E](Daws et al, 2024) E3F 539 AH dFoAe dEA]
A Asiflo] St 7= sl Abe W3 A= ROl Hslohs Zo= Hald vf ot
(Furlaud et al., 2023).

ol Ao 49 eI A1 bl Areeld 9 o1 458 S

REa 71971 AR Alsota SIHKFS, 2023), ARgold /M7l 93 2A) g Z9
2105 sjo] SRS 4GS AR RS SOMII ARUHZE Slfol FAATIE 2t 471
T719= A=A - glA] - Aol T3 AolE HRln:. ddt «7H7 17t FAlESdEA
5 BAIIG 72 S ARG thos Jlo] S 9j=e] Aol Halvt HA] ehs Hslol
F5E} olAAg EANIE A0S AREE 1, ARl &7l JBUEA £e 4
R M SRUERS 25% ol 7hes] A - At s SRS ditos Ak
gielas A7jo] 2UE £ AsEl oM ARTCHKFS, 2023). FAHOE 4159 dobil]
AR ZAH RIS FI8f A% é 7] AUWER 52 AlAsHE Walgle] 43t Eda= A7
1, Z - 315 AR g AAol AEREE Adetd, 7Rl AT W AUER
£ oo A4t sm wwm o 74 glo] A Anyeich. Eo 4K Sfelgo] wS Spele)
SAAES A% dolz wEsle] S0 d ZAL JUsHs 2] EFoIHKES, 2023).

A ) AR ) ] e a7 de7clon 2, diade
£2 78 534 5 UNZRE B 50~100m 9] o] Ao 4% AEas A e
<oH|7] '7WX]7] AETA 52 ASA R A, A2 ARITVIA § TGS Al
ol AtRloR 7120] 7M7) W A8ele] A 71 Teiet 2elo] olRolIkKES, 2023)
Olefh B T AHE W A A A B 92} 2 YA SHH2 JRRLE AN
She oh, O 390 AHol disiME ©AE . A avE S| /%t AR Aol

TN e AT A ArES e R o Aol Sorl7] A(20%, 40%)
o w2 spelzEEe] ask rlelelnae] Hd) 3% Az E7F HUECD Lee e al, 2023),

STHAEIEHY S AR AlEdlol oM E «7H7] AR et ] WIAIHA]
(61%)2] ¥t $F(30%) 2% ZHAaskal St =7t oF 30% w2t AoR ZRIFQITHKES,
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o of €7 SRR Yl Ry 1 IR oz 43
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o) AE3 9 95 AR HEHORA A 47H] A 0] i 7o) 1) E 4
of Aolg AAoR AFFIA Sk

| Xz R U
1. S|
o] Aol Aol «7H7] Al IA Y] FHEEATS - A - fiETS) AR 5
e BASAL thABGA 9T AEE AH-13 L ARIES 36019297 ~36°19467, 573
127°17°19” ~127°17°30)& A7 HEAIR A8 oid A7 dAIoIAlE 2024 b=l
7HE7) Aplo] ghso} 1 Rt A]) ARE 5 Al olge VIS B BEe] Akl 4
slon], Silye - ANk} vlAlY o] T A Wil QIxIstel RS, 71 9 A3
2219] AolE HAIRE el A AP0l whe Hlnr} 7Rs st ok o] /*Ur 77t st
= W95 4 Eadely Bt o] N~ VIl sidstol, dS5dmrt &2 A A9
I EaE R She AR «7H] AR tvdA|e] b i 2400 #?ME}. upAjete.
2 ARRSAET £2 - 28 5 ARA7 sl Ak W Al )1 - AL Hs) 9t S
A Folete AR A7 71 sigtct.
A & W2 340 haZ, 0] 1.0 ha, AFFA] 32.0 ha(FHF U 1 ha)olH, LRt
79 F 124 haojAls Aol ¥R AAERIFig. D). HETHE ARl ddRIe 5
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Fig. 1. Forests in the National Daejeon Forest Welfare Institute.
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A HjollA] AREAY £7H717E AIRREA] 2 R TR, sk - BAF- Y 5 A9
4 U4 9 54 501 AR VS 0 A3 B30
iAo ARA 940l WE HLTES A 747 26154483 m(179.9~416.1 m)o}

20.348.0°(0.4~43.2°) 5 LFERFO M, QAR Bholoae] 42 5%, AAST 35.5%, TaY 16.1%8 A
G 0 B Qo PRI, TAH] S50 BEL AU Pins densifora) 33.3% FEIE
(Quercus variabilis) 16.2%, B)7|SAUE(Pinus rigida) 7.6%0]H, 059 YEUTE= 92.5%7) ‘&’
S50z ZUY U TAS olRu Uk B B YU AT} Qikele] 4340 Vo)
w, fE&70] 37d o= Vgl sigste] 6] 2fol7} qlrt.

o] A7) WyRAL W ARAHE AT Bl FRARANEY LAY
9 APY 591 ot A=l oM, H2 HA] A9t ARAF ke AR nSAEY] 2o A
o 27 g WelolA Telet A delstel AABIIc

2. DH=ZAL

AREA <7H7] ARG Algie] mhE FPEEATY - AR - tilRTY) AR RO AlolE
Solef, 2 746l 20 « 20 me] FEFE VP4 5 o7} AAskgion], Ba ] BE Y52
dpos sfEzAE Al

tjERAR] FEo 2= JiAIES] AT (diameter at breast height, DBH)Z} $=1/(height) S &%
sjgon], ol ulgo s FUUHAL JRUTE 4SSt FUAAY A AAUOILE A
Sto] AXHOZEE 1.2 m A9 Y=9] ‘:Eﬂe 274519101, $=11= Vertex(5-BT-360, Haglof,
Sweden)@} Clinometer(PM-5/360 PC, Suunto, Finland)E ©]-&s}to] =431t

QhH, *1“501]“ <7H| /\}"”\W 71RHKFS, 2026)0|4 SHHFH] 4 A|A tio= skl
U 2R A o] wE 2ot 9T Aude FAckAr At Al ol A<
(Pinus spp.)°ll NBol= AU (Pinus densiflora), |7 |CkAVWE(Pinus rigida), =&(Pinus thunbergii)
WS s FE5l0] 24613t

m
ofy

3. X|E= ¢mgF ZAt

AR W AES AR AREYEY] AAES 283E I AR (Lee e al, 2005; Riafio et
al,, 2002), T - HYF - YAE AET, FEE 4R A Al i Aol AolsHAl veidd
(Kim, 2015; Scott and Reinhardt, 2001). £3], A= ol S4E e A#S 7114
o] YRE AZS 4= Qlou g, o] AoME Iy - WY - YA} o s HE R =
TEste] S7gsk5ith

AHARARE 20259 59 15U5E 17970 Ao, 19 71 71432719 o7t 423k
H wof| m]2|= JRE FAstslr] flof Al 99 ZARE 5L 71 ol =345ttt AL 717 5
QU ALY B AR 71208 24 A4 49 24 52 A 44 mmGom,
ZA} 71749] Bt B Atis Tl Z42F 20.5C, 75%SAth A RS ARk 2451 JsiA
Zh FAHEAATY - EEY - iRt )ofl HIRRE 37 2t Hiefl 1 x 1 m 2719] HEHE 3320
ARSI Fig. 2).

W= S AFEE AAFAIA AFokE AR 27] 25 A#SF TAQ] St AEA
o= slojsl 1Y A=TE 4] o 47 7.6 om olsle] QErle) MES Zsolt
(Brown, 1974; Scott and Reinhardt, 2001). T3}, = BT 5o 0.5 m x 0.5 m 7|9 AHE
?* Ao} Aol 4% Y, 9A|, 1HE FEE EYSO 8ok Ao £AStH

gov, 7% RS ReER TEsle A5 SRl
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Fig. 2. Method of plot design.

AEFE S ool F-9E A A= 7R2E] 25% old= FARIE Adsto] 90T o]

Az711A Pl =2 W7 XA & AF5Fe S 2H, A= A5 85T vle
= TR AA A5l A8l T A A5d= ARSI AME FepE A 4
1 x 1 m@E) E=05m x 05 mEd - 9A - 73D @zg% 71&0 & ha TY(ton/ha) 2 SHAFSIAL.

E3L AHEO] A The/dat Aup ol 2HA R JFe nAle ARES AR TR AHE
oAt FUg B3 ARE deE S 28s S APFol%l=tl(Kane and
Prat-Guitart, 2018; Kreye et al., 2013), o|uf] $£E3TFe AFTFS 7|20 =F 3t A=A|(dry basis)S
2185199 0™, Anderson et al.(1978)0] AAISH 4] (1)of w=} AP

ol

u;u

il

—_—

SEMC(%) = (W, — W)/ W) < 100 (1)

oJ7)A] SFMC: Surface fuel moisture content (%),
W,: Weight of sample before dry-oven,
W4 Weight of sample after dry-oven

ofnf, RS AlET}F Rt RO FAE AFFOE Use HoIHE 100%F 23F6h= glo]
AEE  %loH, 100%= Aol e 70| FAVE 5T 5T JHIE, 200%= H5F
28f0] Sk -2 T AEE Autth ASEE BEE Ske AT 71 eEdEel 0~
100% ‘%1%’4% ARtEs Ay g2, 45T 71E TadTS 5Tt Ast - AaE7] A SEAIAF
Ste TEFS AR 45Tl Uet HleE A UEER ARE AtoflA B2 os AMGE
(Anderson et al., 1978; Kane and Prat-Guitart, 2018).

H

 ABE o= EA
4% Qaepe Ssjo) Wanh Shio] Bofsks 94 QlAjolel, $=lufele] el TRk
< F2 AYeHolA st FEHE Gilsle] 2 w3iE TR 2oz HuHHKim, 2015;
Reinhardt ef al., 2006). AFEdH} £7ML7]0A= ARE: Q@ A4Jo] =8 AUFRSE 29 dr2d tjit
0 Aok 9100%. o] el ol Mot Axel 4545 s 4l offA Wl
A=AE B7IB1ALAL SI9ITE. ofol] TR o] RSl AU, B7ohkautr W 582 24
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tdos Aigste] S, dutrd 9 2] ST ARgS Y59

ZF RS W & —‘?—*%Pmus sp ) 30| sl AR T ES &9 ?— Kim(2015)°]
vt AGeSS o= et B dAnsg 394 71t 2 E% A (adjusted R)7F
7P w2 1A% dEEs FEY A (9F A8sle] /A oS AdRde FEskl
(Table 1). 783t 7999 /HAIE] 85 A=Fe KR H, FETL W2 (400 m’)S ha T
(ton/ha)2 FhAloto] Lol WFgkS APgsioirt.

_q

W, = By +p,InD @
o714 Wi A=Y 85 AuHke)
D: F113%(cm)

Bo, Bi: 58 A

5. & 012 Jls3t HEY A
@4 AT AL 290t 495 AR9E 0T B 918 75T IR § 4 U
AH50] QRS BE - UG - A - T Lol B o]§ 7Rs AR B 5 glout,
5 o) A9 G5t 1 om olelS] A S 4 A 509 o ALTH HIz 2 4
9}I4(Call and Albini, 1997: Kim, 2015). o]o] wle} 7} TeiE AbgH A E2 A} ALRLE(A
U, S IehkR, B9 olg 7Rs 43 AR File] F ol§ 7RsT ARTFE Ageleict
(4 3).

.y

O

> rEL

TAFL = SFL+ ACFL (€))

of7|A TAFL: ¥ °}& 7Fsdt A=Hton/ha)
SFL: A|#Z 9= ton/ha)
ACFL: 0] 7Fs3t A Hton/ha)

6. 4 &M

o] o= AR %771 AlRAONA Q] (AT - LR - HilRY) Fa2A7
b o1 A s 8 el A0S A Fer Ee 47} iz 5o
Am0| HdE 7Hdsk7] of"al, Shapiro-Wilk HoA= IF F=o] AHdS S5
Folgong H|RS HAAS A-85tAtHp-value<0.05). 7+ 7+ }0] Kruskal-Wallis 730 =
Agsision, golet Aol el F=o] AL Bonferoni 24 487 Dum FHO2
NS SN p-value<0.05). BE BHO| FAFEE 0=0.052 AL, T E
8 Az te dupie Asdd Fs 19 2 AR0E S Aot USe ojvlaick
2E B4 EA4L R version 45.2 (R Core Team, 2026)E ©|-8-5}0] 43§35}t

Table 1. Estimated parameters for allometric equations of crown fuel load by Pinus species

Pinus densiflora Pinus rigida Pinus thunbergii
Components of fuels
Bo Bi Bo Bi Bo Bi
Crown —3.472 2.267 -5.379 2.970 -5.379 2.970
Available crown —2.785 1.796 -4.271 2.339 —4.271 2.339




L2001 27HV| A AR thet oz S92

dz

n. Zap o oz
1. W2XA 2}
9 EAE e) 9 hSte AAR ATable 2, Fig ), A 98] 24 7Y
T+ TAAL AL 23.54+11.54 cm, YHHLSF 20.32+8.74 cm, TZFY 18.0949.41 cmZ
Ueht 7} 7ods BAMOR GO ot BRlslelth B4t 2 T B Suk YT
9 11.5643.23 m, L8 11.85£2.59 m, HIZFY 10.62+2.84 m= YER} 27049 Hit
St ST 2 o] vle) FAHOR ROFt oIS hehiek. olet 2ol WY
oA B FUAAT 7 B UERE olfelis AFe] s ] A9 F Sot
HZ(@P)) g A AT - BRlo] QIEHKES, 2026). 4obrle) BAe FaH

Q.

o Zx, 437t ok Ado] 4T BAl] 4ko] A WS YRS WA S e
Stolck mebd, WA 4% WA Amo] YT HYTFeINe] AR FuAAT

Sk 7 e Ao B 4 otk
Sl TGN 2 ISl ZHie Bt FUAT Bt 510 gho] ThE F 7l i)

Table 2. Summary statistics of stand characteristics by study area

Area  No. of plots Diameter (cm) Height (m) BA (m%ha)  Stand density (tree/ha)

Core 3 23.5 11.6 35.0 650
6.0—54.0 5.0—17.0 32.8—36.3 475—="775
General 3 20.3 11.9 38.0 992
6.0—44.0 5.0—17.0 32.8—46.6 825—1100
18.1 10.6 54.4 1667
Control 3
6.0—56.0 5.0—16.0 44.2—62.1 1450 — 1925
50 2
40 20
2354 + 1154+
EEL 2052EBTAD Eqs | 03B qig5 40500 1062 5 24
: 20 i = 10
10 5
0 0
Core General Control Core General Control
80 2500
2 2,000
60 5435 53 1,667
f? ? 1,500
§ 40 07 38.04 _Jg
= 1 992
a 2 1,000
I s 650
20
500
0 0
Core General Control Core General Control

Fig. 3. Stand characteristics by study area (mean+SD).
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FHACE A Vet o] AREa <7719 a7t BIgEA] gk 207 & o jlth 0“44
Fof|A 9] FaHAY JEUCE AwEE, 217} 3497 m/hal} 650/ a2 AHFFAT} 2

o Hlsl FHA R W Zg ERIT 4= gloH, o5 FhEH e «7ME719] EH*MOﬂ
9lo] FHGITY - Q) AL B2, T vk F Uehdeha & 4 ek ol AL
APATIA = Ueige=d, =i AV E] BUEY AFtolAE o] At #2455 dRd
7} ZAasie Aol Qo (Lee ef al, 2023), Q] AUTHAE i &2 Lop|7] o]%
QRS FUHANL Aokl HEBY W A4S F7RI SAR Fol I eIrdel
Rio et al, 2008; Mékinen and Isoméki, 2004).

S, AHey 47719) 2a we) el ARRe) 12 S5 FoEs AuE Ag
(Table 3, Fig. 4), AU UE9] B F874L AT 30.16+6.95 cm, GHELSY 25.37+6.41 cm,
T 23.90+7.65 cm= LERY, SAFEolA 9] ot Fardl7go] e F FH(YHEY - i)

of wlal EAACR GOl 2 4h Lhehilck. Sk 2 ol W s 7] 13.681.06 m,
o“ﬂ’f:rLcﬂ 13.071.65 m, TR 12.13+2.34 m=Z Ueh} BE FLAoA BAH R {5t o7t
SoIE|9lt) 0|9} ZHS. ATR= AHA| YRS gjiro 2 B EuAAT B 2219] 7] Akt £

Table 3. Summary statistics of stand characteristics of Pinus spp. by study area

Area  No. of plots Diameter (cm) Height (m) BA (m*ha)  Stand density (tree/ha)

Core 3 30.2 13.7 23.2 308
20.0—44.0 11.0—17.0 17.4—33.5 200 — 450
General 3 25.4 13.1 26.9 500
14.0—44.0 8.0—17.0 17.3—34.1 325—600
Control 3 23.9 12.1 41.2 833
10.0—56.0 5.0—16.0 34.4—47.8 650 — 1100
50 25
401 30,16 + 6,95 20
2y 2537 641° 2390 +7.65b Ty | BOEE 3meiest i3m0
20 i 10 I I
10 5
0 0
Core General Control Core General Control
80 1,500
60 z
= £ 1000
3 41.16 2 833
o z
= 26.84 I E 500
23.16 A 500
20 I I 308
0 0
Core General Control Core General Control

Fig. 4. Comparison of stand characteristics of Pinus spp. among study areas (mean+SD).
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Folo|e] FAAHAT YRUEL 217} 23.16 mVhaot 308 R0 LR} QeI70] & e
of uls] AfjEoR v Zhe HET. ARHO] Aol 2717 AIAIeY 710 e ST

_IR_I

M 45 SUFRE 43 W G Aef2 B 8 5 U 304 SRR
AP BHER T5HL SITHKES, 2026). ol2feh 2 THgolA TS, LAE: % L 478o] 94
Hog AL B YRUE FUHUHL WolAlT, FE YRE Aoz ogs S0

2 E Ao T & Sk

2. X3 9= 24 Zn

ARS AuFS FARE AINTable 4, Fig. 5), ZE F-9of loiA f‘ﬂ*ﬁw‘mﬂ-‘ﬂ TE Bgto]
7P WA deien, E8] BRI} FajollA FAMCR o W2 glo] El=lt WA,
FEL HATAo| (.37+0.25 tonhai LHHTY 2.06:2.45 ton/ha®} THETY 2.08+2.48 ton/hai,
TFIH= 0.13£0.29 ton/ha, HEFS 0.27+0.30 ton/ha, TAETY 0.26+0.37 ton/haZ UERTE of=

Table 4. Surface fuel loads by study area (mean+SD)

Fuel loads (ton/ha)

Fuel type
Core area General area Control area Total
Shrub 0.37+0.25 2.06+2.45 2.08+2.48 4.50
Surface  Fallen leaves  7.0743.07 10.85+6.98 14.2142.57 32.13
layer Branch 1.020.59 1.89+1.01 1.68+0.73 4.59
Cones 0.13+0.29 0.27+0.30 0.26+0.37 0.66
Total fuel loads (ton/ha) 8.59 15.06 18.22 41.87

2.06 £245% 2.08 £248% 20

0.85 £ 6.98 >
10852698 14.21 £ 2,57

7.07 £ 3.07"

Dry weight (ton/ha)
Dry weight (ton/ha)

0.37 £ 0.25°

Core General Control Core General Control

8

+ (.37
Lo 0270300  026%03
0.13 £ 0.29"
1.89 £ 1.01
4 1.68 £ 0.732
0.5

Dry weight (ton/ha)
Dry weight (ton/ha)

1.02 £ 0.597

0.0
Core General Control Core General Control

Fig. 5. Surface fuel loads by study area for (A) shrub, (B) fallen leaves, (C) branch, (D) cones
(mean=SD).
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AFEA9 AREA «7H7] ARIAE 7IE(KES, 2026)9] HAFEHolA F8 2] wHolA et

| A5 AURHE A dr2 Sop7|E Ak, EX"H AUFRl deiie 7H
A71€ A At} E3L 5 ole2 AU = AF AAske ART e dto] Utk
TR AYFEHoRA AURFETL o AARHA IEF dmgol A &, ol
wet AR Gl it JA] FASE ZoE & 4= Sl

Hio]] Ul dEeke AL 7.0743.07 tonha, YHFTLS] 10.85+6.98 ton/ha, THETLSY 14.2142.57
ton/ha2 UERGTE A7} Aubd] Thofl= BAIZ 02 [ogt Alo]7} §igloH, & Al
R FofokA Wkt YA dushe AT 1.02+0.59 tonha, YY) 1.89+1.01 ton/ha,
27 1.68+0.73 to/ha%l o™, Al 7 7+ F-2gt Aloli= ERIE|A] ittt YA = HEA
2k Hol7h vlud A yehgom, 9 At 47 3702 AljHE Ho| 1 7t Aol BAFe R
BESIA TS Hl Y PIFE 7Hs70] itk TS RAPL £7ME] AR & 19 o Batgt
Ao ojRojFon g, AN Amsoll= Q] A9 AEgd) Bk A ofzt o] 2|44
o= gt A gt YA A9l I SRR Ao T (Keane, 2008).

RS A9 AFF 7|& SRS 7O W ¢o 2 vust Ad) 29 261%, HA+
160%, LR 130% =0 & UEPKITH(Table 5, Fig. 6). YHFA O & LoH]7] o]Sojli= Y72 571

Table 5. Fuel moisture content (%) by fuel type and study area

Fuel moisture content (%)

Fuel type Total average
Core area General area Control area
Shrub 278 208 296 261
Fallen leaves 108 104 154 122
Branch 118 96 119 111
Cones 135 112 475 240
Total average 160 130 261 184
1,200
1,000
g 800 475
5
g
z 600 135
2
.g i
o .
200
278 296
208
Core General Control
Shrub m Fallen leaves M Branch Cones

Fig. 6. Fuel moisture content of surface fuels by fuel type and study area (Moisture content is
expressed on a dry-weight basis and therefore can exceed 100%.).
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LA ItKRambo and North, 2009). 0]} 2= 2Fgof| ofs] SAFLY - URlLAoA Q] X #F AR
o] RglRfo] Yol Zloz mekeh g, A BF ARS] FEglefo] WS HQof A9 Zsle}
a7t AHoE gold 4= Lo, 4HE9] Sk dAmgae] T o] Mg =2 A o' UTA
UTHLee et al., 2021). AA|= o] AN XS A=TL AT LU0l 242 8.59
ton/ha®} 15.06 ton/ha® TFTFH9] 18.22 towharh e AL Tl 4= QI9ith = AREdHl &7}
77} A Pl Aol S 0] Bofshe o] teluch WA e v,
AT QARO| SR Ee WA ol 2] Zsr} Ao golahd 4 Sl Z7lo] B
Aoz ¥ 4 9t

el olA] AT AT TS RO AR SRS AN AR S ol 4%
2 9 a7h Sick. o] ol o] s Aol Eeshe A A Fo) Z71sted
A529) A7 555 Rambo and North, 2009), o} S5 73120] wall] s 2ap} oo
A 5 e 205 AT 53] A2 Al 7 7heH| ARG AR EetEo] 7MY 1A
VROl E(130%) A HZS ARERS 15.06 ton/ha® ThFT-2(18.22 ton/ha)z}  X}o]S Holx] oF
of, 5} Gol4fs} 7}etao] HAlo] Sk 270 S, v STele SkEo] Qo
Wik A9 2717} A AgEo] A5 ARol 8.59 tonhas A HolHOH, o] uele
2hol T2 23 7 2718 AR e A 4 Qe 27108 BekEk by Ao} 71
719] A¥E gEsh] Yside A5 derdnt 3 4bEe] 9] ¥, AW 57] 5 ARS
A= A7} greA] Wah|ojof 5k, E5] AbgS3]o] HAHA O R o]Fo))7] o= IykrAo] Hish
M A A= A7 Heks B a7t Sl

7t FE AHES AR PReES F90of weth A Ax), dHTAolA = BE(278%), T
(135%), HA1(118%), FA(108%) ==, PR A= THE=(208%), T 112%), FA(104%), F
A](96%) =08 Eolo] 2 A0 Ut W] tRFAolk= FL2H(475%), THE(296%),
HRA(154%), HA(119%) 22 e AR <7715 A8t a4l - dRtkRo] vls) <+
1] ERo] w22 A o= SRIF]TE o] A tollAs AAA A WA} YRk AT
Ao A F715 B3 ARS ARFS AASHHACEE, o] S35 k= tiFE A 33
T (20259)0f Holdt AR & 4 Qlrt. WHH 272 o] X7} o|Fof|X] oo} Azt
okt Fap7h FAEo] glow, oo wet Fert APH A Hlgo] AHoR &3S
Ao= WotEnh FoH k= QI £A9] F=0] Wdsto] Hapgo] Frlske W 5%
< Faoly] iz, 45%F 71E saekge] JHAoRE A AEE Z0E Alegth
9 - GRS RSl TR HIs RA UER=T ol gl Aot Sl Awl Bh

A= AEARIA 22 AL Amdhs S BAE 4 Qi Aot Sle AR a7
o R Eet AR YA 24, 5 EAY IS AR WdT 9A] &
= U719 A pES HE6lEE e, s, 712 2 GAF 59 #slol| w2 A
E A 485 ck(Jolly and Johnson, 2018; Nelson, 2000). Weha] o] Fof|A Uda} Y]] -1
o] TR A Uehd A2 AR} IAL AR E 2 "] AJo|7} IR vigH AA=E

¥ 5 Uk

[o)

H
rO[n
AL

s

&

Bl

o
K
48

R orfo 4%
4&
et
ojt
o

flo o

mh
ool BN
e

9

3. #HZ Y 24 Z2n
F9E S ARTRS AHE Ail(Table 6, Fig. 7), 279 136.75 ton/ha, HATH 115.94
% 82.10 tonha =0 & LERY, H|aE] Eo] 737t o] 7hHo] AlfE ST
A w5 gl dEte] Hls] EA Wbt ol Aol ARt A= Fars|
73 Bo] et auS ARF AVgS Rt A2 AEE(Y 2), /HAEE FalAge] 4d

0

Resour Sci Res, Vol. 8, No. 2 | 97



Yoon et al.

98 | Resour Sci Res, Vol. 8, No. 2

Table 6. Crown fuel loads by study area

Crown fuel loads (ton/ha)

Fuel type
Core area General area  Control area Total
Crown fuel load 115.94 82.10 136.75 334.79
Available crown fuel load 39.93 33.46 53.56 126.95
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Fig. 7. Crown fuel loads by study zones.

Y
-
18 1
)
jur}
o
H
rlo
PO
tlo
e
o,
sk
>
%0
39,
o

4. F 012 7fs A= 24 2y

15 AagT olg 7hsst FUS Aude el F ol 7hs dags AT 29, dix
F90] 71.78 tonha® 7P =40, AT ARAS 217t 48.52 tonha® FUSHA LERT
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Table 7. Total available fuel loads by study area

Total available fuel loads (ton/ha)

Fuel type
Core area General area Control area Total
Surface fuel load 8.59 15.06 18.22 41.87
Available crown fuel load 39.93 33.46 53.56 126.95
Total available fuel load 48.52 48.52 71.78 168.82
80
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g
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5 40
0
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20
0
Core General Control
m Surface fuel load Awvailable crown fuel load

Fig. 8. Total available fuel loads by study area.
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