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ABSTRACT

This study was conducted to estimate of the greenhouse gas inventory on forest land at provincial
level. The greenhouse gas emissions are calculated according to the K-MRV guidance. We collected
activity data from statistical yearbook of forestry and used default emission factors. The annual total
CO, emission in forest land was -58,711 Gg CO;eq. and the annual CO, emission in loss such as
fellings, fuelwood and fire was 19,896 Gg CO,eq. in 2011. The results showed the removals of carbon
dioxide in the forest land, it’s amount was -38,815Gg CO,eq. in 2011. Annual net CO, removal of local
forest was highest in Kangwon province in 2011. Our study did not use the many statistics due to
exclusion of double counting. There are need complementary activity data and emission factors, and
then we will find a way to calculate the greenhouse gas emissions/removals in the near future.
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2343] oldslar mEL AL 71 (2012)00 wEh
A2} FoF17H2013~2020y AlLA 02 o]}
AZEATt. MEEd=EE olefst =gl Apd
o7 Z3sh= xFAolA 2020:97hK] 9] ApE 7k
ERE sl A= 5YsH ol deE
3.0 (UNFCCC, 2009), $-2lUele 202099 =
7} 224712 vlE&HYX| (BAU, business as usual) U
H] 30% 752 F9F5}al(The Republic of Korea,
2009), 15 FUPHo R A Hsk] Agkh
A7 712 (2010)S A B 9t
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o] geelal A|&A o R Halg|ojo} gt} A |
I7FE2 20069FE wid 57} 24712~ QHER]
Hx9} 7R IAME AlEsial SAHER 7
W7EE AL Sl AEes X BE S
715 wslg oo wel =7FEIA(NC, national
communication)= 7|20 2 A|E3of AT 2Lt
ZE X33 22 F71E AlQjstae olE AR o]
3Y5EA] ¢k JATHUNFCCC, 2014). ool #1623} 7]
SHsl QA F3oAe HARERE IR A9} A
WX (BR, biennial report)S &3, MNE=
=7IR 19} Ad7841 R 1A (BUR, biennial update
reportyS AE3S7 |2 AASIHATHUNFCCC, 2010). 5
e 233 BE JiETES 20149 12¢971A]
I7F 247k QMIER] #HE PR 55 XS 24
7k SRS Barsfol shm, 2015d0llE AR
2 FA(ICA, international communication and analysis)
Hzpol| we} HEE We BHS oldgsop 3t
(UNFCCC, 2011).

ey ot o] g m7ke] 247k IS A
o] ANH o= o|gu]7] fJsiME H7EAAS] T K
AGA A AR GA o] Ao wlg- FQ 8K Choi
and Koh, 2010; Koh, 2007). &7} 7H=E%7}
=7} G2 FolA|tete 719s) ¢hst 2 A o
Aol FA AGARGA 7L =] 7] wiEo] th(Koh,
2007). ©]2Igt olf-Z S=BEFT T AR A 247k
HiEE APAR] 2t 5 3 2 71RARA 247
2= QMIED] 2ol gk Ve dS Bl Ha 3
(1670) 2 7122307H) AR 247k wiETS
T AYS F8ka ok 2y AR 5
2 a7F 247K QMIERE FH0E APEE IS
M(Lee et al., 2001; Lee et al, 2006), A 3
AAA Y AR 2471 MlER S AXE vt
AL, 7] - WE T GHRolMTE A7) H&E Bf 9l
THChoi and Koh, 2010; Koh, 2007; Jang, 2009).

tlEo] Lguleh= 20200870419 27 47k 7F
5 53 oS fIste] 247k - CuRA] ExdElA|
9 7R wiEAAIA TS FHE R 8L
Ao, 247k ARS fEiMe AT 2 5
2 T e 59 A= F83%
gko] = 4= Qlth(Jang, 2009). A3x} F7H 40
247k e Aelx] EXolE,
EXo]g:3} 2 Y(Land Use, Land-Use Change
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Republic of Korea, 2011). wetA | ApA| A=
LULUCF F-i-& 283t 75 A4S FHafaL o]
37 Selire & ] 247k QMIER] A A
AE F=ske 8ol desit) oo & A7 w7t
T 247k MIER 4, B AR} dakE
HES E83le] FAARA] <=2 LULUCF #
T AHRIAE OPde R 247 JMERE APgs)
F& A abdaks Axlskaal skt
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2.1. A X2

LHAA] o] AR 2471 v AP
7} A7k BA A - Han - 1% AR A3
% tH(Greenhouse gas inventory & Research center
of Korea, 2014a). ¥ oM A &88 4 3l
© FEAES siEAs 28a SEARE 59 EAE
efste] AAON 27k & alERe R A
9] Y5 upo] Qul X S TS ThEIAL, &4
ok AR viSFo == WAje] ofgh v SAE
ASA] ol o3t gha £A7F, ARE] 9] Non-
CO, HIEH 55 thFdth. olol we} AHFTAIAR L]
AHZ] 2l QlESA], dAfs A, A
A AHEA, AEeeEg T s ds ol ARE
7z} 831t (Korea Forest Service, 1998~2012).
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elide o AWIEFIEA, A 5)
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AR BRI 271 & s A

of ZRNZAT A= vlolerls B F4 7l mE L4 v

st 43Tt method)?l] W} 7} 247k~ SMlER] HuAE

43} )31(Greenhouse gas inventory & Research
2.2, 947 4y center of Korea, 2014b), JAHEE] Ry} &7

Table 1. The equations for the greenhouse gas emissions in the forest land (Greenhouse gas inventory & Research center of
Korea, 2014a; IPCC, 2003).

Equation

Eq. (1) Annual increase in carbon stocks due to biomass growth

ACpp, =ACpp, +ACpp,
ACpp
G
A Cpre: Annual increase in carbon stocks due to biomass growth
A Cppis : annual change in carbon stocks in living biomass, tonnes C/yr
A Cgy, : annual decrease in carbon stocks due to biomass loss, tonnes C/yr

Eq. (2) Annual Change in CO, emissions in living biomass

ACpr,, = 3 (V;xD;x BEF)x(1+R)x CF
J

ACR, Fuy A Cppyy : Annual Change in CO, emissions in living biomass
V : volume, m*
D : basic wood density, tonnes d.m./m’
BEF : biomass expiation factor
R : root to shoot ratio
CF : carbon fraction

Eq. (3) Annual carbon loss due to commercial fellings
Liettings = HxDxBEFx(1-f5;)xCF

Lieiiings : Annual carbon loss due to commercial fellings
H : annually extracted volume, roundwood, m*/yr

D : basic wood density, tonnes d.m./m’

BEF : biomass expantion factor

fgy : fraction of biomass left to decay in forest

CF : carbon fraction

Eq. (4) Annual carbon loss due to fuelwood gathering
quelwaod =FGxDxBEFxCF

AC FF, Lifuelwood : Annual carbon loss due to fuelwood gathering
FG : annual volume of fuelwood gathering, m*/yr
D : basic wood density, tonnes d.m./m’
BEF : biomass expansion factor
CF : carbon fraction of dry matter, tonnes C/(tonne d.m.)

Eq. (5) Estimation of GHGs directly released in fire
Ly, =AxBxCxDx10°

Liie : quantity of GHG released due to fire, tonnes of GHG

A : area burnt, ha

B : mass of ‘available’ flue, kg d.m./ha

C : combustion efficiency (or fraction of the biomass combusted), dimensionless
D : emission facor, g/(kg d.m.)
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Table 2. Biomass conversion factors and emission factors.

Conifer Deciduous Reference
Basic wood density 0.49 0.58
Biomass expansion factor 1.3 1.4 Greenhouse Gas Inventory &
Root to shoot ratio 0.32 0.26 Research Center of Korea (2014a)
Carbon fraction 0.5
Combustion efficiency CH,4 9
N0 0.11 IPCC(2003)
Emission factor 0.40
Zﬂ%'s‘kc FERIPA] S H5Y} SO e
+~O - Total emissions

TEste] JEafof sl wiitel] # AFtellAe At
ax],] P& vpoleuz A 22 ZTle] mE 24
7k o Sl A, ARA 7, AR 9% &
A7t WSS et T wEES AT
(Table 1). AFE=]9] 4= H}O]OUHZ: e S5 27}
o oJgt 24Tk & wiEHE A (), A, A
T, Aheel ol 27k HHEOS 2 35 ©l
B3l AP ERkl AT ds A 55 483t Al
2FsIS3tK(Table 1), 35212 3%7] Hiol ujz} 224
75 ek At v BEE, §5oke Arelle
“ BoE olgale] T3t
£ AFolx &85 B wiEATE Table 200 A
Alstdtt. ek %10)3—’?4 EA| 712z, vlo] o)
/\3921—74-74]’\ B AR B)S- E]—/\X-]:?CL;-]]/\“ =
7F 247k BA A - Bal - A5 AR A3k
2 ™(Greenhouse gas inventory & Research center
of Korea, 2014a), x| ¥ 9= A2 SA7EA] &4
F upo] ez HlE-L HErt detl whet 15% 28
sle] 0855 FUIHOE Zq-&’(?}?iq-(Korea Forest
Research Institute, 2013). & & AHX]o|] W5
01 “r“l‘ H]'O]OUHA HE(FBL)“ ‘}l:;ﬁi ix(—)] %
Aol wg} SA] HiEs= ASZE 7Pgste] (0 A&
3}9tH(Korea Forest Research Institute, 2013). 2HE
o] W& Non-CO, WiE#HS ARIel] 918 wiEAls
o} Aio]8a 82 IPCC 7]L§kg ol-&3litkIPCC,
2003).
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Fig. 1. Annual greenhouse gas emissions using the gain-loss
method in forest land.
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Fig. 2. The greenhouse gas emissions in living biomass in
forest land.

HlEES A9E At 20114 TR0 WA &
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ol AR I7F 2A7Es MIlER] LA} 2
%t S Z(Greenhouse gas inventory & Research
center of Korea, 2014b), =7} W2 2 wjEAls
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Fig. 3. The greenhouse gas emissions in commercial fellings in
forest land.

COeq & WERATE. FAAZAE R &= viE7e 2011
WS 7EeE Adxollx 7P w%eH, ol FH
AT dEFH ST oF 2R F5E =
wjFo|th(Fig. 2). AIAIGH O R = F5HS 20001300
= A=A 2001'95FE 2007I7HAE RS
oA 2008 FEE FYUTolA 7Y Bol S5
Ao VR

3.2. Yol 2Ist CO, HiEE

20119 7o g ute] dalel] &gk Co, Hi
ZZS 19,717 Gg COseq.2 VEREOM | 33|24
HE s s, A, AR o] s B
Aok w3 "o 93 COo, HiSEo] 2000 o]F=2
3] SV FAIE BA=T(Fig. 3), ol €7t
719 g, sl 9 7AEE 53 AR S,
EAlEE SR mE Hag 71 5ol ot A
o2 FdEth(Korea Forest Service, 2003, 2013).
AHA 53F ARZI1EA E) wEw &7E7] Aol
1997AFE 20063714 3] S71sE 202 Vel
a1, 71 olFolx EA) o] £X B /Y] %
g & F Aoz BuF vl ckKorea
Forest Service, 2013). 2lUgh= B9 HAE g
SHA THAIskAL 1AL, S7tel wlet HAs|of 317) i
o o]elre ARl aEo] Wil 23k CO, Hl
2ol 9IS v Aoz AetET

3.3. =X =Fol 2§t Co, &S

0119EE 710 = Sejuket 1A AdelAY A
EA el gt Co, MiEHE 176 Gg CO,eq >
2 FJARAERE HeRE, FHE, AdEE 9
&S UeERIAThFig. 4). 20119 715, A8A] 5
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Fig. 4. The greenhouse gas emissions in fuelwood gathering
in forest land.
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Fig. 5. The greenhouse gas (Non-CO,) emissions in forest
fire in forest land.
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S ZAYE ARG wliEFe] 20099 o] FZ
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MF

3.4. £20] 2/8F Non-CO, IS

0119EE 7IEoZ fEue) 2HEd 98t Non-
COx(CH; # N,0) HIE% 3 Gg COeq= LERTH
(Fig. 5). 200032] Non-CO, A vjEHo] g& Ax
o) Hla w9 =A) VFEREET] o= 2000 Saftol A
WS )8 ak2e] o8t Ao, 2000 2K o8t
Non-CO, A vi&3e] 98.6%7} Fd=olA wi&d
Ao Z VERITE Won er al(2008)0] ARET]AE Y
Jog 9139dE 2831 Non-CO, HiEHol dis]
Hagk up glov B Avele drofdxet EsAts
59| Aol2 Aighs AgsH Hlush|= oSl
TS 200247 200530 FHEES FAToA viERF
o] AH S Z E=A| YeRITE o]$k A <t 504
ZH g AHE AEIE B9 Ard el s, B
AFAT M= 2000300 FUE AR, 2002 d90=
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T A vl 2kEo] diE AbE A=, 20054
o= ZFgol o3l FA I FF AbEo] tiE
5T (Korea Forest Service, 2010).

M
A, & AP e FARA Y] AHREE 2
S s Slslixe BRI
o] AR} wWEATE grs= Ao| dasht
(IPCC, 2003; Jeong et al., 2011). ¥ AFqME
2HAR|e] FARAAE 2471 BlEFS APgEh]
A3 YASAARAL] AT BA S FIR A
HEZ Qlojz RS} =3 B Aol 83t o
5 dsAsE ALBAAR e PEE FEHA
7] ol FAXAAE HAF, i, TEH
WS &8l Jo2 G ¢ g5 AHnleRE
Urlal o)5 83l Agesint. Agkst F99=)#}
A Qe A4S QA= o3 AAIEES] S
k5 5o JNdElojol & Alolot. HEgE 2 AelA]
2483t wiEAlg = =7 2o viEAlTE 285 A
o2 HE3 FAXAAE MER] 2HS flsiae
FAAAAE 55 BE 55 vk FARXRA -
o] viEAIT7} s olold o= ket

A, FARAAE ARl Y] FEet 247k
&S 2Hgal] feiMe AHRERE fAlE e A
Ao} AHRIAE A3E EX BFE gFof st B
ATME AR H=5 502 Q8] AHARE
AEe AFReA Y] 2471 wiETFS AR &
AR wjEge R A ARSI o, S EEAlE
7 BTk AHRAE Mg EXoAe] 247k~
HiEHE X3ste] 2bgsjor & ot
IPCC(2003)0l14] BII3|=UIZ B B ZAa10lA 9]
ATV WSS APgsoF & Aotk F AT B
Aa- nlo] @2~ BTk ofe} IANE, fU1E, BEY
= X3lele] 247k wiEHS APgalok st

AR, 67FA] EXo]-8HFE Tt LULUCF
o] 247k JMIEE] AAE F=alor & Aot
A Evete] A5 AR, AR, 24, FA4, 4
A, 716} EX O] tigh WA} o] 83E)] o] o]
] LULUCF?] A8l owlEe] 2F40o] oS- A3lo]
o} 35 EXol 8-S WESH sl EX|o]8vlE
Y1SE E3ar oo w2 LULUCFY] QHlER] Ak
Ho| H7IALIeA 941 AlsiE]ofof & Aolar, o]F

g

o AN BEARE F7} Bgsle] B
ABEE 2, BIF 5 Y=g AAS TEAPH
oF & Zo]ct.

v&a 8

2 dA7e w7 247k B A - Bl 1S A
ol 7Rksle] FARARAE 22712 QMIERE AlH
A8) Bkt S5 2= wlhel Ak Rlelle] 2011
ZF WSS 58711 Gg COeq. 2 YEREOM, W),
AFA 3, A2l 23k vlEF2 19,896 Gg COseq.
2 Ueigth 2011d A AM Y & HlEEd2
38,815 Gg COseq.2 LFEREOM ZAwo)x 714 =4
UERsTE £ e 7€ 7F 2401k QlER] 42F
7REs EE3l] AR ARSI wiitel| 3 RIRAME
AR & lERRe T 27k JMIlER]e) e
o= Vet 35 FARRAE R Fest 247k
HiESFS 578351 flire EsAE 2 il 52
HEE Jgsir, T e 3 ARIXZ Hgke
EA] Goll tigk 2Hgo] g ofof & o))

H 2

R
r

T FEvere] FARRA L] AR 247k~
Bl AL SJal s Ak, A7k wilE
F T7F 2471 JMIER] 2y X3l we} 4gst
Hom, ol 95l YHFTAGE L AHRITA S5 A8
9 HiESAFE o83tk 1 Ay 4kx)e] 2011d
Z WiEES 58711 Gg COseq., BA, d84 4,
AMEo] o3l HiEERS 19,896 Gg CO.eq. 2 LFERITE.
20113 712 AR ME 27§53
AoE YePdal, & #lEd 38815 Gg COseq.
2 Ut} BRI HEs AR 247 AS
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ZRE(S1110120030100y" % “Post-2020 Th-&- A ek
A7 AA(S111314L100100)” ZHA|2] A7 Aol &
o, THAMEHSH g2 ATl ¢
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