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Abstract

In this study, we evaluate the applicability of domestic and international forest fire indices in Korea. To accomplish
this objective, we first compare the structures of widely—used forest fire indices worldwide. Then, the application
results of these forest fire indices are evaluated by comparing them with the annual and seasonal variations in actual
forest fire occurrences in Korea. Finally, we select indices suitable for domestic application and propose directions to
improve their appropriate applicabilities. The considered forest fire indices include MI, KBDI, FFWI, and mFFWI
developed in the United States, NI, Zhl, and MNI developed in Russia, and DWI developed in Korea. This study
considers the East Coast region as a study area, and the number of forest fire occurrences is referenced from the
forestry statistics yearbook provided by the Korea Forest Service. As results, first, most forest fire indices do not
adequately reproduce the actual annual forest fire occurrences as its variation is so small. However, most indices are
found to effectively represent the monthly variations. Based on the correlation analysis between forest fire indices and
actual forest fire occurrences, mFFWI, MI, Zhl, and DWI are selected as suitable indices for the East Coast region.
However, these indices are still not satisfactory to adequately represent the forest fire occurrences in Korea,
suggesting the need for further improvements. Each index has its own different aspects to be improved and,
therefore, evaluation of these indices may be available only after further improvements are completed.
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A HA o] FUHE e, e #EE AU o
=1 QIch(Field et al., 2004; Ruffault et al.,, 2018;
Lee et al., 2022). o]=gt dAFEol= AES T4 AT
Uetl= AHEAEAE ol-85t= A7 Brh(Van, 1987).
9 E°], Niu and Zhai (2012)+= KBDI(Keetch—Byram
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(Nesterov Index), MNI(Modified Nesterov Index)E ©]
| S=9] 50\7t AEAEPEE B7FHAE Niinopoulos
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2] A9 9] A8-& sl 4% KBDIE AAISH &= st
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AEARATE AE T s AAE Ui daEd
A olth(Erikson and Johansson, 2020). AHg wHAjo] o
FE A= 7R, ESSE, S5, A5 v, w1 2
25 (probability of lightning), t712] 94 (atmospheric
stability) 59 =& X8oto] AHELRAATE APETh
olg|gt AELAA = AVPER 71§ EAo] g9 A AT
Holgith, FUFAL I E Ao Y nl=, Ao} FoflA
et SIRAAG7E e R B AoR Yehdt §A,
o]=+9] ¢ Munger Index (MI; Munger, 1916), Keetch—
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Fosberg Fire Weather Index (FFWI; Fosberg, 1968),
Modification Fosberg Fire Weather Index (mFFWI;
Goodrick, 2002) 59 A|47F AFEE o] ot g AfotofA
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Sherstyukov, 2002) 5°] A& 7Hdstet. =HelAd=
=i asE Ao A JREFSE Daily Weather Index(DWI)7F
it (Won et al., 2010; Won et al.,, 2016: Won et al.,
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(1) Munger Index(MI)
HA, MI= 20471 %= v]=r9] Oregon oA 7B
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(3) Forsberg Fire Weather Index (FFWI)

FFWI®| A%, ul=9] E5, FA 2 oA F2 AHEE
= Agolth(Shaprples et al., 2009). FFWh= 542825
AFESHAE AT 78 AEE, B4 o|&d o2t
ze Mog AA=TH

FEWI=nv/1+ U?/0.3002 @)
o7|A, ne £8 #Ad4(moisture damping coefficient),

U= 50|tk ne b Ae Bofl A4kt 4 qith
=1— m LAY my3

n=1 2(30)+1.o(30) 0.5(30) )

A AoflA m2 B BIF4(equilibrium moisture
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m = 42.22749+0.160107H—0.01478 7;

{0.032289 +0.281073H—0.000578 HT, H < 10%
21.0606 +0.005565 H°— 0.483199H, H>50%

(6)
Table 1. Classification of fire risk levels accroding to the KBD/
range
KBDI Description Degree of fire risk
0 ~ 150 | Upper soil and surface No probability
completely wet condition
150 ~ 300 | Upper soil and surface Low probability
moist condition
300 ~ 500 Upper soil anfi-surface Moder_a.te
dry condition probability
N Upper soil and surface . -
500 ~ 700 very dry condition High probability
700 ~ 800 Upper soil and surfgce Very hlgh
extremely dry condition probability
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10% < H < 50%

FFWIQ] F9= 0 ~ 100 Ato]= urebdtH(Zigner et al.,
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2 it

(4) Modification Forsberg Fire Weather Index (mFFWI)

Goodrick(2002)-2 FFWIE| A=27H-2 4 (fuel availability
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(5) Nesterov Index (NI)
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(6) Zhdanko Index (Zhl)
Zhdanko (1965)7F AARE Zni= 1 WEA NI9F 5-A
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(7) Modified Nesterov Index (MNI)
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(8) Daily Weather Index (DWI)
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Table 2. Determination of PP accroding to the range of DWI
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Fig. 1. Topographic features, altitude, and locations of nearby weather observation stations
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Table 3. Yearly and monthly average correlation coefficients

Table 5. Yearly and monthly average correlation coefficients
based on damaged area
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Index Correlation Index Correlation Forest Fire Yearly Forest Fire Monthly
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DWI 0.20 DWI 0.70
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Table 6. Correlation coefficients for each location during the spring season based on damaged area
. Spring Season Forest Fire Index Correlation
Region
MI FFWI mFFWI NI Zhl MNI DWI
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