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ABSTRACT

Purpose: This study analyze the correlation between elections and wild Fire to provide information
necessary for formulating wild fire prevention and response policies. Method: Data of the Forest
Service and the Meteorological Administration were used to compare the occurrence and burned area
of wild fires in election and non-election years. Statistical significance between the two groups was
analyzed with an independent sample t-test, and MANOVA(multivariate analysis of variance) was
used to evaluate the effects of temperature and humidity. Result: There was no statistical significance
in the occurrence and burn area of wild fires between election and non-election years. However,
analysis of the raw data indicated significantly greater damage in election years. MANOVA revealed
that election status, temperature, and humidity did not significantly impact the occurrence and burn
area of large wild fires. Conclusion: Wild fire occurrence and burned area were higher election years
than non-election years, possibly due to election-related social factors. Thus, enhancing wild fire
prevention and response policies in election years and considering weather factors and social activites
is necessary.

Keywords: Wild Fire, Election, Weather Factor, Independent Samples t-test, Multivariate Analysis of

Variance
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Table 1. Wild fire occurrences and burned area on 16 administrative areas of Korea(1991-2023)

1991-2000(10Years) 2001-2010(10Years) 2011-2023(13Years)
Index Burned Area Burned Area Burned Area
Occurrences (ha) Occurrences (ha) Occurrences (ha)
Gangwon-do 601 31,391.72 434 2,694.825 903 1,1126.6
Gyeonggi-do 432 900.62 331 175.38 1282 501.99
Gyeongsangnam-do 345 984.14 451 693.73 618 2,096.09
Gyeongsangbuk-do 566 1,928.22 868 2,153.09 1044 21,975.7
Gwangju 65 129.54 118 48.31 47 9.9
Daegu 138 221.46 120 41.54 114 150.65
Daejeon 57 71.38 172 101.09 87 22.68
Busan 174 249.5 248 65.17 170 27221
Seoul 131 27.38 227 17.27 131 22.28
Ulsan 115 693.38 188 215.97 164 918.21
Incheon 111 125.7 211 107.687 204 70.12
Jeollanam-do 400 1,350.57 529 760.62 543 978.98
Jeollabuk-do 273 464.5 324 832.77 336 119.52
Jeju-do 32 75.56 5 4.8 6 4.08
Chungcheongnam-do 320 705.17 217 3,310.33 475 2,862.65
Chungcheongbuk-do 251 444.66 336 384.033 307 356.2
Average 250.68 2,485.21 298.68 725.41 401.93 2,592.99

7V A mE 71V 7V R N Rl SN 1991'35H 20237141 9] Blo|B1 S Z-8-5130H s Hlolehs AV A
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22 5,419.11ha=Z H]AAA AE0] 4t 1,120.45halrt & A 02 BAEQT AA AEo] AR 2hAY %—’FQ]- ﬁ]
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Fig. 1. Comparison of wild fire occurrences and burned area between election years and non-election years(1991-2023)

Table 2. Comparison of wild fire occurrences and burned area between election years and non-election years with standard
deviation(1991-2023)

Index Election Year Non-Election Year
Occurrences 504.92 +£177.24 432.85+166.98
Burned Area(ha) 5,419.11 £ 8,659.22 1,120.45 +1,104.88

A AL 24

A Aol o] Zeh AFE T2 2022 756 3] 'S HIATA AkeoflA 2001'de] 7853] HASSISAEE. WA
A Slap= AA Aol Xi=201210] 1973] HIAA AellA 19911 1398] HAdstaiet. X|df moff 22 AA Aol
A 200001 25,952.75had 0™ HIAA Aol A= 202310] 4,733.46ha 2 LERGTE 71 282 mjdf] A2 KA o
41201291 71.91ha B]AA AoflA] 20030 132.84ha2 7| =5 ACkFig. 2).

=R ARk

A7 AP HIAA At 7He] AhE B Slet sl Al o] Aol S A5k ol =1 i - A= R¥SH{TH(Table
3). AFE- R 8150 tjgh A A SHAF 7o) G851 O (Levene's Test: F=0.001, p =0.982) A7 Ax o} H|417]
A5 ZHO] A Y Sl BAIR 0 & folm|gh Aol 7} QISITHr = 1.146, p = 0.261). T3] HA FAo|A 24 7ol A
SHA] EITH(Levene's Test: F=14.213, p=0.001). ©]°]l w2} Welch @] t-A7-2 A AR Ait = AL Jtof| §AH 0 =2 7.9
0§k Zpo )7k 18-S 2RRIskthr = 1.711, p = 0.112).
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Fig. 2. Time-series analysis of wild fires occurrences and burned area between election years and non-election years(1991-
2023)

Table 3. T-test results for wild fires occurrences and burned area between election years and non-election years(1991-

2023)
Levene's Test
Index t P-value
F P-value
Occurrences Equal variances assumed 0.001 0.982 1.146 0.261
Annual Data .
Burned Area(ha) Equal variances not assumed 14.213 0.0017%** 1.711 0.112

* and ** indicate significance at the 5% and 1% levels, respectively. *** indicates significance at the 0.1% level.
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=2=0
O(Levene's Test: F = 25.560, p = 0.000) Welch 9] t- 4732 A5t al, B4 At A4 dlog|of|i+= A A7t 8lAaA
ArHohFAA &2 FofmlsHA | 2 Hafi7t A = 2.335, p = 0.020).

At A0 o8& 2-85to] sl Haof et =1 E - 7&@% YA Table 4). T4t 7Hgo] 2-8=7] &

Table 4. T-test results for wild fires raw data on burned area between election years and non-election years(1991-2023)

Levene's Test
Index t P-value

F P-value

Raw data Burned Area(ha) Equal variances not assumed 25.560 0.000%** 2.335 0.020*

* and ** indicate significance at the 5% and 1% levels, respectively. *** indicates significance at the 0.1% level.
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Table 5. Comparison of Election Types on Wild Fire Occurrences and Burned Area(1991-2023)

Election Type Occurrences Burned Area(ha)
Presidential Election(7 Times) 597.80+119.73 6,660.83 +9,172.69
Parliamentary Election(8 Times) 533.33+120.44 6,072.08 = 9058.83

Concurrent Election(2 Times) 187.50 £ 9.50 355.93 +284.02
Non- Election(20 Times) 432.85+166.98 1,120.45 +1,104.88
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Fig. 3. Comparison of occurrences and burned area in large wild fires(=100ha) between election years and non-election
years(1991-2023)

Table 6. Comparison of large wild fire occurrences and burned area between election years and non-election years with
standard deviation(1991-2023)

Index Election Year Non-Election Year
Occurrences 5+3.05 29+1.97
Burned Area(ha) 6,903.68 +9,340.61 1,120.44 +£1,116.97
S 3 HA

o] 4H= A HlolBlE ARgste] AA Akl HlAdA Ak 7] wof] HAof| tigh Zjo] o] {2/ d-& 245 flst =
] BE - {1 5t Table 7). 524 7o) H-8E]Z] ool(Levene's Test: F=9.416, p = 0.003) Welch 2] t-testE
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T
T
)
I
R

7 AL 7.49°CE AV ArEuiAdA Akeknt Bt 7|20 =2iet. ot ¥t Hie= 1171 A760.53% 2 H]
AA A9 61.39%°] HIol ZA EA =Tk Table 8).

526 KOSDI



Ju Kyeong Choi et al. | The Analysis on the Relationship between Elections and Wild Fires in Korea From 1991 to 2023

15
B Election
W= Non-Election
10 1
%]
o]
9]
=
(9]
e
=
=1
9]
O
o
5_
0.
o N M S N O N OO O 4 NMST N ON©O OO A N MST N O N0 O O A N Mm
O O 0O O O O O O O © O O O O © O O O O A d H A d A4 4 -d 4 4 8 o N N
O O O O O O O O O ©O O O O O O O O O O O O O O O O O O O © © O O O
A H o Hd A A A A AN NN~~~ ~NNN~N~N~N~NNNNN
25,000 1 mmm Election
= Non-Election
20,000 A
]
<= 15,000 -
©
1]
-4
<
o
1]
c
=
2 10,0001
5,000 -
o N M S N O N OO 4 NMT N ON O OO0 A N MS N O N0 OO0 O A N M
O OO 0 OO O O O O O O O O O A d A dd A Adddd8 o0 NN
O OO O O O O O OO O © O O O © O O O O O ©O O O O O O O O © © © © O O
A4 Hd A A Hd A A A Hd N NNNNNN~NNN~NNN~NN~N~NN~NN~
Years

Fig. 4. Time-series analysis of large wild fires(>100ha) occurrences and burned area between election years and non-
election years(1991-2023)

Table 7. T-test results for large wild fires raw data on burned area between election years and non-election years(1991-

2023)
Levene's Test
Index t p-value
F p-value
Rawdata  Dumned Area  Equal variances 9.416 0.003%* 2.129 0.039*
(ha) not assumed

* and ** indicate significance at the 5% and 1% levels, respectively. *** indicates significance at the 0.1% level.
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Table 8. Comparison of average temperature and humidity between election years and non-election years during 1991 to
2023(Jan-May)

Index Election Year Non-Election Year
Average Temperature(°C) 7.63 7.49
Average Humidity(%) 60.53 61.39
7R S AAL 24

1991 85E] 2023 A7F2] e AbEo| 1 95 59 Afo]of HAYSH 71 7ijtoto] ol 7]7te] Bt 7123t S8 AA
Lo} HAA AL 2 v BAEIGIE 2002 Bt 7]-20] 8.4°CE 71 B9k s AAko] T AH=o] 53] WiAsto] &
3,627.7ha®] Wol7} QUAt. 7P 2 Pt 7|22 7S A Ak=1996d 0 & 6.0°C 3.2 ofuf thd AFE-233] A8
31 4,037.5ha 2] WSS G H]AA A= 52023 Bt 7]-20] 8.5°CE 7P &9kl ofuf of St
Rl 15l HA2 3,563 .38ha ZAFE| QML 7P W2 Wt 7122 7|55 Bl A k=20119 22 6.0°CollA] tig 4HE
2 43 ABSIAAT moff WA 716.5hafith(Fig. 5). F w4 A AA Ak 52000180 FE7156.9%= 7 e =9kt of
F Aofli= iy AFEo] 103] Aot 24,457.17hal] Tali7E QT St 7H =2 A7 A= 202092 2 64.3%0]]
A e AFE2- 33 'ASEAL ool A2 2,586.2ha Rl HIAA Ak 20050 FE7157.0%= 78 23kl o] o3
AHE-2 43] ¥ASEe] 1,554.26ha ] WSS oItk 557 7FE =9k Bl A AR 199810 2 64.8%C)|4] TE AHE-
3] dHAISII A wlsf A2 557ha 2 7] = 5| ATHFig. 6).
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Fig. 5. Comparison of large wild fires occurrences with average temperature and humidity between election years and
non-election years during 1991 to 2023(Jan-May)
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Fig. 6. Comparison of large wild fires burned area with average temperature and humidity between election years and
non-election years during 1991 to 2023(Jan-May)
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-2(Wilks' lambda = 0.9609, F = 0.5698, p = 0.5720), %5 =(Wilks' lambda = 0.8547, F'=2.3794, p=0.1111), A17] &J%(Wilks'
lambda = 0.8914, F'=1.7060, p = 0.1999) R-5F7} 5= E5HH=po] tfol] FAA 0 2 -Fon|et oJekS n|A]2] gh= A o= Yyt
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Table 9. MANOVA results for large wild fires occurrences and burned area(1991 - 2023)

Index Value F p-value
Intercept 0.8700 2.0925 0.1423
Temperature(°C) 0.9609 0.5698 0.5720
Humidity(%) 0.8547 2.3794 0.1111
Election Status 0.8914 1.7060 0.1999

* and ** indicate significance at the 5% and 1% levels, respectively. *** indicates significance at the 0.1% level.
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