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Analysis of Spatial Patterns and Estimation of Carbon Emissions in
Deforestation using GIS and Administrative Data

Jung-Soo LEE*, and Dong-Hwan Park

Department of Forest management, College of Forest and Environmental Sciences,

Kangwon National University, Chunchoen, Kangwon, Korea

ABSTRACT : This study purposed to analyze the spatial pattern and the amount of carbon emission at the deforestation area in

Gangwondo. Forest geographic information system(FGIS) and administrative data were used in the analysis. The area size and
spatial patterns of deforestation area were analyzed according to the article 3.3 of Kyoto protocol. Forest administration data for

9 years from 2000 to 2008 were entered into a database. Fifty-nine percent of deforestation area was found within 200m of the

road network, and seventy-five percent of the area was found within 500m. Theoretical carbon emission based on deforestation

area was estimated at 6,968tc. Carbon emission of national forest was 5.7times higher than that of private forest.

Keywords : Kyoto protocol, Deforestation, GIS, Biomass

Mo B

A edstol thAf3k7] 915 19941 715 HeKE HUNE
CCC; United Nations Framework Convention on Climate
Change)o] g o] wpeh, A3A}F GAF=3] oA Axl=o
A LY Qe 2ALA U5 BEE Rofd BEYAT
ARG} S tete] AL, BaA 12717} ol &
= A7 A o8} AL, Alal Fek7)7rel 2013
el g=olitde i Aor S4A] "ri(Soon-Duck
Kwon et al, 2005; Yeong-Mo Son et al, 2006a; Kyeong-Hak
Lee et al, 2001; Ministry of Environment, 2008).

31 | E_E./PW\L/] 3% 36‘]— o 3% 461—01]A1 AR 54
2% sk e, o] T 32 332 19904
0|3 AA] ¥ AlqfzH(afforestation), | ZH

AL A -8{(deforestation) © & LEE|H, 3% 4342 AFHA Y

AbE) 52

(reforestation),

offt

=2,
oo
ol

ol

POV

o &
o
1o
ok
=
pass
ui
>,
=
BN
o
flo
i)
M
[,
(w=)
[mm
=)

Hm
)
i
X,
o
2
ro,
Ho
2
o
ro,
ofd
2
o
|o

o

]

=
Ol
L

o

[ rlr

B2
.3
2N
g gm
rlo
_t:l‘
X
@
2o
32
|o
ke
o

2 )
s
o
i
()
|o

ke

Mo . m

~
DA 2]
Moo

PIES
rlo

N

x

2

©

=

o
-

o
|o
fu e

“%
o
1o
2]
o r_?li
o &
o
o &

e
oo ¥
1

do gl oo ol
O]

o

r \
O
—_
[

2
o
r_>i
O]

rlo
2
o

k1
Jo
~N
e o

e o o

(IPCC 2001). E3], &

Yoz ool &
/\1 ANz o] O‘E](Korea Forest Service, 2008). ©]
oA AN ZlFstel thesl eI SRS
4.0 2022W7H] 271N 2R 3
Y 3 oF 6257 hao] diste] 4oz Qlgu=
T 25 7EAS 34 Folu =A7IE
247 glgHketo] B3t Al o]t Korea Forest Service,
2008; Eui-Gyeong Kim, 2007).

2
eicy
o ol o |o
= g &S o o

U o 1)

i
¢
>

ﬂ
ﬁ
o
el
f% 1o
B
=

p

(a2}

O]
-

Y rﬁ RO
B>

Ol
—

24

aL, AR
X
Y

=)

* Corresponding author: (E-mail) jslee72@kangwon.ac.kr



40 - Journal of Forest Science

& 9 £7H71 A K| w3t FARRE o] &sto] %7
o] Abetagd W s Aol Wt A7 HgE
ouh, S AFEEH Bkl Wt A= mlE|R
AAo]t(Soon-Duck Kwon et al, 2005; Yeong-Mo Son,
2006b,c; Yeong-Mo Son et al, 2007a,b; Jung-Soo Lee et
al, 2008; Dong-Hwan Park et al ,2009).

2, Posi20124 45 2 7o oliEE St
= A 7|0l B AL A Qe LA B4
Hj& A4S 23 a7t 9tk IPCC(Intergovernmental
Panel on Climate Change)?] Q<A x|AoA= =71E
A7kA A o3 W BIARE FaN1] St
A, 574, 27 So] EaEl m412] olgFeE W 4

] o

=1

A2 20, Sk 149 WEASe BEARS 75
SU7kE 4% 20 BHEX Qs UAolth Yo thie
Post20120] 5EH 02 thgr] SlalAl FGISSH AAE
Exjo) 8w WSl 453 W Az Bt &
A7kagA 2AAA Bie]l Wagh Agolth
webd & e IPCC AR Mol e Exjolg
Hug ol gte] Exlo|gH
2 Hgo wEo Ao

1. S

Aol 4 71 dokgo] £ FUE AAES AT
A2 ARSATh FHAL oF 1647 haolw, 1
7hAFoE A Ee] glov], AR oRl B 127959
- 128932, B-9] 37°21'- 37°36 o] Y25} i} A &
[E 5, THYT ALY 22t oF T1%S% 23%
2 FAEo] glol, ZUES] - ALg T &t oF 20%
ok B3, QAREL BUSY oF 38%, EAY oF 37%,

ofx
12
o
%
=X

oN

0957 oF 24%9] ol Ve o4t 2172 lgo] of
6%z F4Elol slol, ZHawe] A
1)(InJe-Gun, 2007). -, 20081 EA| AR o] oJat AFel7
A B, 1] oF 0%, 23141 2%, 3R
T = o{QltKorea Forest Service, 2008).

lo

2. NiEEE # DBF=

A7 48 e PP Ee FGIS HRE 0|83t
FAFEE AT, AT T AlgHr
2000 0] 4] 2008 A71A] 97ke] AR A-8-5]7HA, 2007
AAITE SANAE, 20089 AHFTAAEE o853t E
gk, FGISHH = 4t A o 2 B E A3k 1:25000 %% 9]
FAWSE, BTG E, 22, Yot =AY
Ho A AFHE FAAPEg o] 8ok9itt. 3, ESRI
AR ArcGis 9.3 ARg-8to] AR 820l thgt F7tae

rworlo

A
ARAEA S B7HA 91N sreraty] fstel, AEAE

el A5 A HRE WAL, GISE olgste]

AR} QAFEe} AASte] 9KZR) ALK H GBI



1. - T
" ST 7879 9432
. A
B I 5AE
7R
35347 e

43 YAl
T35 23

R
AZAF(PT)

+Alatlr(Fig. 2).
et 7S] SACEAL A=,
sto] -84
o2, A
AL QA ]
AEASE olgstaen,

=< A

Ni=A s

< hag A 2P x S

(D

(1) 44 Z|(ha) :

FGISHE olgse] A2E A,
(2) hagd ZHZ(m*/ha) : had Y=o Z&(m’)

Table 1. Categories of deforestation

El

SOIFA H3ZE 3% MEESKC BrhE A

o (s

o

P

-4

HI

(3) €24 %(Baisc Wood density, WD)(t/m’) : 2]
Ho| Fa3t RS 2o TR fAlof gt
A B4 AAS dddts a3 9% “AdE

FAAN R R FE.

Hlo] Quj A EAFA|4x(Biomass Expansion Factor,

BEF) : 1521412 4o izt 7H4 9] v|g &4

WAHe Flzom HAe AHe

.

| o

4)

Service, 2009), A2k
IPCC7}olEg}el 7|&o =2
A4 1.7, 44 1.8, - U (Um’

ISR =
5045, A Ak FEglo] 05

2n 9 1%
1. ARFEX|Q AAEHs 0 TE U, =HE
SUEEA

oF 11 ha7} vlAFER| G 02 H-EE ek
OfstH, T 10|7He] 7RIS HA &2
HIuEglon, A1 A= HSgh 4HA]%-8-0]

atglct Egh A FAAE(2010)0] oshH AYEE
2] 27d7H200213-2008 ) o] 2F 7,160 ha7} -8
AWt oF 1,023 havt AbA1d-go] WA a1gl o, At
FAE WA AgHA 9 oF 1.1%E 2R8I eh EA9
efjol] whaba] ARG A &o] AdolstA vefAlRl, ¢+t

7 ® g4
3 A AFBA, E42 2RETR, AYERIFTA, T, T GuTA
oG4, AAF, 0|&T, 52 U BEA, AFSFRNI), FAAT, B, AFEE, 47144, A
NEE: B SO, AR, FANY, SR, JAREe e, Bebud, ApE, AHRalbAY, AN,
A3, FANTE, W AFAA
= 2 FEARY, TE, PEATHILEY, FETHRLA, B2 FolEEL, RIS ER, R A9
§497 A, BYRA, A% 9 ASHA, AR, oA, ERaeayu
7 = 7|6k, AFEAL PR




42 - Journal of Forest Science

AT APUE R RO A BTL A & AT BT ), 48 B B4
g go] WA Uehdehn AZbEth Ek vl T ha RIS Aoglo] B2, |8, ANE, §AuAe) soz
A2 AR AEol WAISISA, 20085 0TSl A velyich v, A4T005) B 2 AEAR0100]
A AL oF 41%7 WASIGon, HERAL % o, b U AUES] ARAS W W4, w7, 3
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o 2 259 2.9 12.7 72 5.9 44 75 1.0 5.5 38.6
(ha) A 0.1 3.0 0.8 1.0 0.5 1.0 0.6 4.8 23
37 3.0 15.7 8.0 7.9 49 8.5 1.5 10.3 40.9

AEEA SA L2 A& SAH% 71E gl

R 259 1.0 449 12.2 3.1 215 85.7

(ha) A9 0.02 12.4 1.9 0.7 - 15.0

A 1.02 573 14.1 3.3 22.04 100.8

Table 4. The area of deforestation by district Unit : ha
A L2 A& kil 71e A
ERn
7)eld 0.3 5.1 0.8 - 0.3 6.4
o] 0.2 10.1 1.4 - - 11.7
2y 0.2 143 0.3 8.7 - 23.6
e 0.2 23 - - - 25
Asha - 45 - 10 - 145
oA S 0.1 8.7 10.8 75 - 27.2
3 A 1.0 45 133 26.2 0.3 85.7
A

7|HH 0.02 2.4 1.2 0.5 - 4.1
el - 1.9 - 0.2 - 2.1
2y - 22 0.1 - - 27
A - 26 0.01 - - 26
A5k - 0.3 0.6 - - 1.3
A - 3.0 0.02 - - 3.0

A 0.02 12.4 1.9 0.7 - 15.0
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Table 5. The area of deforestation by forest structure Unit : ha
I il I v v VI 3
e
ENBRC - 6.2 51.64 18.96 6.1 1.55 84.5
kel e - - 0.12 - - 0.23 0.4
zady - - 0.01 0.84 0.02 - 0.9
A 0.01 - - - - - 0.0
SR - 0.01 0.01 - - - 0.0
3 A 0.0 6.2 51.8 19.8 6.1 1.8 85.7
e
ENBRs 0.21 0.95 6.83 3.43 0.56 1.60 13.6
g - - - - - - 0.0
T8y 0.09 0.53 0.55 - 0.04 - 1.21
A 0.08 - - - - - 0.1
H$HE - - 0.16 - - - 0.2
3 A 0.4 1.5 7.5 3.4 0.6 1.6 15.0

Table 6. Annual amount of carbon emission

Aede 2000 2001 2002 2003 2004 2005 2006 2007 2008
eta HiEg 293 177 811 336 453 280 586 94 452 2,720
(tC) AL 5 184 50 103 33 77 40 395 173

3 A 182 996 385 556 313 663 134 848 2,893
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