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Analysis of Agricultural Regional Economic Effect by
Spatial Dispersal of Wildfire in Korea

Kwon, J. Younghyun+Kim, Euijune’

Dept. of Agricultural Economics and Rural Development, Seoul National Univ

ABSTRACT : The purpose of this study is to estimate regional economic effects of spatial diffusion of wildfire using

Cobb-Douglas production function of agriculture and forestry. The analysis is applied to Gangwon and Gyeongbuk provinces where

are the most damaged of wildfire in Korea. The damaged areas are derived from multiplied by the occurrence probability of wildfire

and diffusion areas of wildfire for micro-spatial unit level with ArcGIS techniques. The models of wildfire provides that the spatial

diffusion of wildfire increases with the rising of highest temperature and average wind speed. Through the production function, value

added of Agriculture and Forest sectors get damaged where the Cos-converted slope aspect of mountains are toward the South. The

production model provides reductions of regional value added by increasing damaged areas of wildfire. It reveals that the most
damaged region is Andong city in Gyeongbuk province, where value added loss is 1.25 billion Won, which is about 0.72% of total
value added in agriculture and forestry of the city. As a view of policy makers, it needs to be considered to establish prevention

policies against wildfires because regional economic losses from wildfire are depending on geographical conditions and performances

of the major industry related to wildfire’s diffusion such as agriculture or tourism sector according to the result of analysis.
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Figure 1. The Geographical Map for Study Area

70 SEA, M202 w3z, 20143

oz

¥ Aol A Figure 29 &ol A TRE HA
9 Q4 Fol BEAS AR WR o] o
A7} glow, ol% Erm 4ol WA 4E9
o Thk AAFe] BUEAARE 19e] AR B
AU, AR AL AR FRo| ofeigol EAR
o theo) Figure 3& AAPE AHREA B S ALY
S8 Fatol 407) A FEA ] ARINAE S 53}

=
Ak Zk Al AHREA gie] SsH A Bise Ha
L53%(F9E S2ADoNA Ho 7.8%(73 5= A4HA) #

=] A

1t =
A He AHEIHHAL ST} 3,708ha, BAEEE
195halldl], & ATollA EAM% 74 2 A5 IH
¢l 532ha, 1,004ha . Z UFEITE AHEmE|HA
W A9 Happ A E2Agez AH nlal
7F EA%E 20001 o] % 4HEo] tE@s) SV dA s
AHA, FEH AT gEeHa, At AHEE)
mze] MEe F7eHE A0 Ak 20008 A A
AHET)E|H A2 2,332ha0] O, 200400 = Ohao 2 2
Hap7b EA9TE 30ha o] digskEe HA5HY
FEEE} FHE ALY wjde] dA&Ae] s
o, sm/solde] BFET HFSE Al 9mysol’de] Hf
g3t HU1% 420mel’d T2l AFEA Zo7F 650me]
e Aol YeRgTE (olA1D £, 2006). $ElvEke] of
21 P MR QI Fsi= 2005 73] 1,374ha
H|E3ked 2009, 2011 75-2] 752ha, 747ha 5°| U

[e)

T

0o

Legend
C]-1-1m

[ o2- 147
P 1a5- 173
B -
B ooo - oz

0 15 30 60 90

Kilometers

Figure 2. Cos-Aspect Analysis by Each Mesh



AR A AAEEE Adxel nviste] gA o
Elsith. AhzolA 7 & SEE g2 AHS FEA,
AT, Al g FRol AL, AR EEA %f\l
9 Ble] o2 ye I3E YeERTh 4
AHEAskE 9 IR St A e e
A Aol A=A VRt e ﬁé%ﬁ&
A E FEL FrasE o 29 AhgAkde] A
ZZM_ T A= l?‘f%éﬁ S AdY v, AA

Nol MEIASES 9T, AFE AEE o 33
oA A Uehkor, Al Sef 71FEAe] 3
P usith AMR FA SAWAS BT, JUT
I, $AZ, AT FAA WA BEAAT, oS
Buab e A Ao A 2 A9 v
goll A AT olF Fal AEs)E U] vl
she] AgEEold A et Axd Sares)
AgE Aol oJstel w3 FEsk AYH A,

9 AR Aol 4 Sslit
So FAYBE7} opd F3h
A B PAA Y B
.]

A AHE i A9 Abe

>
e
2
|
BE
A
N oo
)
fo
o
k9

Legend

[Josr -750
s - 154
I 15.43 - 25.15
I 2516 - 41.65
I .66 - 60.58

012525 50 75 100
O — o meters

(Unit: ha)
Figure 3. Regional Damaged Areas by Wildfire

SeitRst Juidos 2 gz AT, AT, 3
A, A, AT, BE 3Tl AT Ad=
AP A= AR AR 0)9)o) XY 7F FEHkA|A|2E
T50] Fasit AHEIHFe]l & AYE e I
A QAL AHEe) 4t E4o) ojste] AgHow o

= WS F 7] diEelt wEbA 71, s, A

s 5

AU o] Fasith ARL AR
siqtert A es 2 3wt heAlE FACR
5 UEe] S 8 Tl AR akewe] <y
A 5= AT A & F87t ok o =
A A Fe Beds 8 g3 PAE A% a8
AR RA R AA S} AHAE AHERIS FErd o]
TEo] BaF Agogil = oA, 2012).

AhEel E3HE gato] AAAA N vAE 9FE &
At flsted Airles da FE=E BN 5 Qe
AETEE A8stinh A7 e a8l
7h 8T AF AEY He) Ve WAE
AL Solow(1957)7F ©|2A F2E AA S,
olF ATARS A&t T FH9 BdITE F
7%}1 7R AR AR AAA N F-87 B4
& AT (D4, 2001). B4l A8 FriFehs A
T A ) 2o A=TEivE sd e kel v

FE T flste] 7 Ak a4 el oA
E‘%‘j AEK) 2 SOl oig Friggs
Stk SEHsE 4 8 AR W 40
%} T7}7}x]°ﬂ(2011bﬂ SRS °lE
OPS&E’_ *3 & T X} & 2011 71 A9E 4bEH
lﬂ?jﬂ?(‘l‘)g 47 -85tk
%E’é‘ﬁ —r7}7}?<l AR FdE AR kEe] Ve
AE EdE 7] dbed A9 devsus s Adas
of tdste]l =2H3ith AR FHPS] A%

e Ye oy KL o o

n&‘i Oko

AYRA L A G AL Aol BT 71 SFATL B
A 9w, ADHOR B W YR B YNE 5
SEE n2fA| oIk wH; Felzhel A

i3 >

N
I mlo

o
[22E BARES AFHA gon, os 34
Hrh 2 RV} MY F 5
9] A4S A0, «, >0 0]

7ML, ast (74 03} 1 Abele) Fhe Mrﬂ A 9
oA i) o Bl AAYIETASE asATh]
& I/K9| Frolm, o] ugo] Zaglel wel @A)
ZUA &L adit

rﬂ,
"‘ d
Tg
2y

rulo £ % e o
L
o
>0
o
i

lﬂ

vol. 20, no. 3,2014 71



A9 - 49

AN

Table 1. The probability of wildfire occurrence (%) and spatial dispersal and damaged areas (ha) in Gangwon and
Gyeongbuk Provinces

Actual Average
damaged area Gyeongbuk

Actual Average

Probability of Dispersal Damaged damaged arca

Gangwon Probability of Dispersal Damaged

occurrence area area (2000~201 1) occurrence area area (2000~201 1)
Gangneung 1.31 29.62 38.80 312.5 Gyeongsan 1.64 34.80 50.07 1.5
Goseong 127 1932 24.54 384.8 Gyeongju 120 3604 4325 11.5
Goryeong 1.64 34.48 56.55 9.0
Donghae 131 2962 38.80 412.0 Gummi 123 5549 3135 16
Samcheok 1.31 29.62 38.80 2,331.9 Gunwi 1.23 25.27 30.08 1.8
Sokcho 127 1932 2454 189 Gimcheon 1.23 25.45 31.08 2.0
Yanggu 1.15 19.05 2191 0.7 Mungyeong 1.17 17.52 20.50 13
Yangyang 127 1932 24.54 105.3 Bongh.wa 1.15 40.75 46.86 10.8
Sangju 1.17 19.20 22.46 1.8
Yeongwol 1.29 2398 3093 2.9 Seongiju 164 3522 5776 16
Wonju 1.29 2398 3093 60.2 Andong 1.14 38.76 44.19 8.1
Inje 127 1932 2454 5.6 Youngdeok L.15 41.90 48.19 6.1
Jeongseon 131 2062 3880 23 Youngyang L1 4089 47.02 27
Yeongju 1.14 37.96 43.28 23
Cheorwon 115 1905 2191 43 Yeongcheon 120 3607 4328 36.5
Chuncheon 1.15 19.05 21.91 1.6 Yecheon 1.14 38.41 43.79 2.1
Taeback 1.31 2962  38.80 2.0 Uljin 1.15 40.75 46.86 7.3
Pyeongchang 1.31 2062  38.80 1.0 Uiseong 1.23 25.18 30.97 1.6
Hongcheon 1.15 19.05 2191 6.6 Cheongdo 1.64 35.08 57.53 2.1
Hwachon 115 19.05 21.91 2.0 Cheongsong 1.14 40.23 45.86 2.2
Chilgok 1.64 3547 58.17 45.0
Heongseong 1.29 23.98 30.93 533 Pohang 1.20 36.27 43.50 0.7

*The actual damaged areas of wildfire in Gangwon and Gyeongbuk provinces have high variations by each year or region

V= AK"L" ) A9 THY FPHA Aade Aikgte AR
fdehs et = B AREFA AEvsiHzo®

Vi %29l B (Mg, 2011 2w}, Aste] gt AHRAES 34_%@ e At =&

K: AEEA (ha), L: 592079) o} AHEe] 99 E"ﬂz—?% I FE B Ahe A F
HY P F Ed9e 25719010, 1 F A
=]

BM NS BAAT <Table 2-5h Qo] g o oo8%l SIIEhE 1552994, @A

A PR WA ABel S AT, W g M2%E XSS, Sl daade) 242 407) A
oA A7FEe EAo] UeRITH AHRusE 018k AR T T ke JeEirt 7P & Alwe AR s,
~Eo] Pat fla NEe ZANA AHom @A P01 SHNS 1259 Gl A ohes 2
&tAgel FFeHA Ee. (234, AFA2298e] 2o A7} st

A3, WL 7P A e Al BuAR 029
2 Szl AUE Fkwel vl AdB(lha)T
dafjode] sL1MvHoE g 2 WIS B, o
ookl Ha AQ 2 7)ac)

Table 2. The Estimates of Value-Added Production
Function in Agriculture Industry

< 7
Estimates Standard Error o2 A7) Hlg] We moA 1 Yole e 5 9l
Intereept L83 0.132 ok fEldekel AP U= 8 AR B
@ 0.217% 0.092 o aulgmo ojojx, A AT AT A
p 0.783%+* 0.092 & o187 YE 9 B AAEOA Fad HAH I
7 0.70 a7} ek 4 9ok
p<0.1: % p<0.05: ** p<0.01: **x A9 AbevjsiEa o] met FEde] A E4S
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