"m Check for updates

Journal of Climate Change Research 2021, Vol. 12, No. 6, pp. 767~776
DOI: https://doi.org/10.15531/KSCCR.2021.12.6.767

| -
_ =YY= A _
MZAIE Moo=z
SMIIT - SEET - FB0T - AR - SR . g . oz
TSNS 7 |SetEsi MARPES T 2{eln QFEE|RRIAAGTY TS SFAMENZS} BIAIIRIGHY,

RRE KEREK

APEC 7

SAE O57IEd,  deiieil SFYEESR ue

Comparative Analysis on the Sequestration of CO, Depending on Spatial Ranges for
Estimating Greenhouse Gas Inventory in Settlement
- In Case of Seoul -

ook

Hong, Segi’ - Ham, Boyoung™ - Choi, Sol-E™" - Kim, Whijin™" - Ha, Ram™ - Park, Sugyeong" - Lee, Woo-Kyun

"M.S. Student, Dept. of Climate Environment, Korea University, Seoul, Korea
“Ojeong Resilience Institute, Korea University, Seoul, Korea
"Ph.D. Student, Dept. of Environmental Science and Ecological Engineering, Korea University, Seoul, Korea
“*Researcher, Prediction Research Department, APEC Climate Center, Busan, Korea
" Professor, Division of Environmental Science and Ecological Engineering, Korea University, Seoul, Korea

ABSTRACT

Land Use, Land-Use Change and Forestry includes the only carbon sink among greenhouse gas (GHG) inventory, and the
significance of accurate statistics has increased. However, the exact amounts of GHG absorption and emissions cannot be
calculated due to the absence of definition and activity data in the settlement sector. Therefore, this study established the
concept and activity data of settlement area in South Korea by reviewing the definition suggested by IPCC and Annex 1
countries and calculated GHG absorption. Considering the possibility of connecting current MRV guidelines, exisiting national
statistics, country and urban planning data, and unifying management authority, settlement can be defined in three ways, as
a Land category, Urban area, and Urban & Plan management. The study built activity data based on concept 1 and 2, which
rarely overlap with the other land categories, and the study area is Seoul, with the largest proportion of settlements in the
country. Of the area of Korea, 10% was used as activity data based on systematic sampling, and GHG absorption was
estimated applying the factors identified by the IPCC. The result showed GHG absorption by ‘land category’ and ‘urban area’
of 72,990.7 tCO,'yr' and 201,287.73 tCO,-yr', respectively. This means that CO, absorption can vary depending on the
factors that influence the area of vegetation within the settlement. The study identified the share of GHG statistics in

settlement sector based on outcomes and contributed to the basis for calculation at the national level.
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of whet 24313 913, LULUCF £-ok= IPCC 7}o] =g}
21(2006 IPCC Guidelines for National Greenhouse Gas
Inventories, IPCC GL)°[|A] A|AISt 671%] EA|o]& E&
WAL, &34, 241, SA, AFA, 7IEEA)o| wt 4
A5kl AJTHGIR, 2020).

oo W} Annex 1 =7}fA= IPCC GLAA A|AI5H
1 9l= LULUCF Y Z+ 2&9] Hol& 7juto= 7t e}
o] Aol wet 334 MAE sk i“ﬂ/\ U=
25 AHgdstal Qo %IHOME LULUCF #& W 4t
A, EQA, 24, FA 141 Xﬂ*l Sk Q=
ool w2t 534 MRS A5t Abgskal Qi st
At AR =W FFA 22 FYt 2o wE 1A
He7E SEA k7] el AESHAl Xt Atk
(GIR, 2020; Yu et al., 2015).

IPCC 2006 GLOIAE %2 g Exolg@Fo] X
Sl he WE 7] AT} Tk 0] A7 AFA
£ gole ZE g EXZ Zosta I (IPCC,
2006), Annex 1 VS-S 27h8 Ago] 2 A4A Q)
Hol2 Adsiglth. EAS BE Y27 AL st
9 ¥R Egetel RSty ARgdos AR,

+5AY 191 £9Z SR A 9 A4l gl=
2|9 52 EIBIHFEA, 2019). AYdlo] AL BE A

FA= B EHE EXRZ 7Pt F8 7|8kAHo] Uy
H AY, &5 Y d9 502 FESIIL UTHSEPA,
2019). "= AL, AYE, 49E € 7HE EXE

EF5h= 0.1 ha 1%4 S =2 o]Folx A A 9E
Bhll= EAol&HF2 Aostal Qioh. E3L, l= NIR|
M S5 ANl tieh EXO] i8] $AEHE H7=
WAE AEs g2 BEAO B8 #4847 7HE o] d A
ol AFAE 71 A AHgslal QUTHEPA, 2019). I
< FAAC 1E JdueE XS HE fEEH EXRE
g5t B EX|o]&HFet FREE EA= AT
(ME, 2019). m2hA IPCC GLAA 9] HFA]9] g jet =
Qo] A &S St Ul Al g AFAY o
gl 27k HIE /Hx%—s]._ﬂ o] HIglo g7 AHFA] HE
ZAZIA AHED] 55 A% 7|6t nhdo] gt A%
ojct.

S Aol e g o] B W9 45 AshA
+ T EXHEAARL 10 whE FHPES 75 o
2ol digt d&7F dasit. vt =Y AA 9
EAolg & 72 A =EY Ag Y o]gof wet
HE A 8EAgat FHEERY +5 9 #He SOl #et
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HE A ARS  ATHMOLIT, 2020). &= 4]
g EARF AACM = 2AAY, #EAY, sHAY
ALUBRAAROR THIAL L, EAAAE #A17
o, APAY, TRAE, SAAFor FFSHL A=
E«l Ag 5l o] gl et HE, 2013). A Fo| IHE EF
A HRA, 5K, 24, §4 GO BFee A
= AAT 1971 A=A, dA, °f, S84, T
A, FAY, Foh 84, F1EA, =2, A2gA, A,
+E 8K, BY, ASEA, 9UX, FHEA, A, B
Z], FZA])o] FUY FFAof fFE}. Choi et al.(2020)
AL A2 BEO LAI7IA QHIEF AlY AL 9
sto] FFAZ FRE= 1971 A&5S &8st FFAY
Z7HE Hogs A LAVMA HEZS AAEHY
o} Jeong (2013)2 =AY EXHYE A3t =X GA|<+
ABAwY AA Bay U P AN
BFA ] F7HA WIS AT Folt LUsts 5
RS gl BAZ AeuA mete fig Ay o
GEAE 75 o] AN olof Sk, Exjo|gulst 3}
Q—],"g A5t A+=Z Park et al.(2020)2 EXTEX =S &
3 Wall to Wall & Hgsto] X7 AgUAS
}o}5}3 3L, Park et al.(2018)2 Sampling BF'H 3} Wall to
Wall g v]wsto] Exo] 888t % COo, AYFL F
A5ttt E3l, VMR RANY] BEA N AT IAF
59 2 EXolgHst AT o s vt Ut
(Park et al., 2017; Park et al., 2017; Park et al., 2019;
Yim et al., 2020). LULUCF FEo]A9] &5A7= 24
71 &5 - iEYel dE ARE EOIES ok 9o
o, SAAYTE vlo| Qul A, Eok, TARY|EE TR}
o @58 E FTZIEE skl YTHIPCC, 2003). Park
et al.(2016)S EFY FEo| W2 7% Hof =7
T55 YA Choi et al. (2020)2 54| F29f &
A7k AL 9ol HFEA W mEe Suwd weke
B3 CO, B4 AYStAr). e EXHE e A
E/\]a oi%]-%ﬁ] = AYHEEA A WA v)SE F8
Sto] FFA Ui Y& Hiol A HAS AbEste] IR
& AHst= A7t = EHYTHGIR, 2015) Odile et
al.(2018)2 LULUCFEE9] &sAm =2 9o ¥4
‘%WX}ES&} EX|0]g - EX|u] & %ﬂlz}ie d-&5to] &
719 AEIE SR
o[4< & 4|, LULUCF Z°k= A ZFA #=9 4
o] 9 &-FAt& n[H|E QUS| FAF=0] o] FoIRA] il
Aol AIHiE=] ] & gdo] vEe Aol & & 9
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olo], & AALoAL [PCC GLO| AFA] Aolof ¥}
st 2 A9 7Psst AZ=A 9 Z7Hd HYE AAs)
, QAEAR RS} 2R E BT gEatE 7
S 53 2A7ts SAE APFstaar .
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2. 34 M=
2.1 A7 X

AEA9 F WAL oF 60,524 hao] 1L
9] oF 0.6%0l sfFotm, XH o= E 37% 348E,
57 126 59RO Z HIL FA|Eo] At BAF 9]
TAolth AZAl= AA WA ] LAY A EAIA
S ok 98.7% R3S, XA AZEA R LB P35}
197) A1 &g Z3sts WAl oF 63.9%0] it ool
ot A FEOA AFAE Ao 4 e SHE ¥
9] Hlgo] 7P &2 Aol fizo] & A A
2 Mg sHAthEFig. 1).

o A FEH

2.2 A=

H37 REe) FEARES 753}
] SAE ol TRt ko] o BEAZY) Al
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Fig. 1. Study area and orthographic images
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TolAE ol ZEE 5 G AALAAR 8 71

IS FE 2 BEste] FFA FH WS A
AT o] 4 BEARE FHNAT,
AHZ=2)9] T7HA WS HAstr] 93t X]—E/ﬂ a
Aoze} ASA AR B A ARYRE Ao &
&3ttt EEAY s S EE FA4, agzﬂgi ol-&
st Exjolge] FEAQ 24T VS Aol BEAS
23 AR, EAAY, #EAY, FEAY, A
wﬁwﬂloﬂzi FEHL Utk ASAAEE =y
o AR ABEe 44T Ared 2AANE,
Tk, & AFEHIAY 7EEE E-8HAL A

2 SA AP Al ERXol&HEFE Al

%’{WOJ w29 gelo] 71~—0}EP
(MOLIT 2020) A BE-S ¥]F3 LULUCF &
A7 A q]%?: CO,, CHy, N;OE, o5 HHE &
she didel distel E8AEE FE3oF ATHGIR,
2020). o] we}, FFA| B9 BEAtRe FFAR F
5= A9 W vieolems, B, iﬁhﬁlg SOl o
R = i b s R e B - T ki E
AR2A FEAZPELANA A= Xé*} Riraiass
AR, At FE Y] EAAY =S 12 em,
Aut2] G2 25 cmZ AZE T 1:5,000 EF GI2 AF
Heh £ AToAE 25 em SIFEY 20189 BT RS
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ARESFIAL ArcGISE E-85t YAFEE 7|Fe = 3
—’Fﬂ o] = {etHESlo] BEAFE TEFAY E

Sk BEAR 7% A YHES AvtER B BEstol
B34 U ARG 5479 5 A 78 0 S48

g2 HeEs Pt

3. g
3.1 HEX BN HY 4y
HRA] AR We AL AN FIEEAR
W B2 52 BESH ek olo] wek, & Ao
£ 2 AR 370 89 44 9 FE - 24
sake] QA JRsH, wel FA AU THsH. @9

MRV (Measurement, Reporting and Verification) A| 3}
o AAY 1Y F7HEAS o7 52 15 E
gk, S7HA 9 AAt TR A FEE FEo]
SAAZY LA k7] wiiZel LULUCF HE F20

. 21
(=]

Hon

o

|I| ° -

—

HF
=l

sty - w4

. 0

ENl

A
T

g 7’ =7F SAARC A AR HHE AAE

a7t itk BFA A B Rgo us) 4] o]g9] A
gto] vl ¥ Ex| 482 thulst welvt Wag Go)7]
o], A4 EXol§ A4S el B3} §Eo

et E29] o]&& RS 89S A 1L2stoiof
3 g Q 7} QITHMOLIT, 2020). wehs], 8 =29 FA]
At ALY :Lﬂ“7 AEAA L] B 23 5
EEA] o= 1970 A&5E &8st 34 HeE =&t
QI oS skl L H2A A L HQo] AL 7}

59 kS =& th(Fig. 2[A)).

3.2 E€3Xir 15 4

RE2E V19 RATo 4uE Q7] A9 REe ¥
A= A0 2 A, A7 AR R A (National Forest Inventories)
o} 22 EXo]& ¥ TloE = ) 2 RANE &9l

Ao erAAZF Ao AREHTHIPCC, 2006). &
AL E A HFAZ 500 m x 500 m AAZ ;%a

|| Concept of Sottlement |—

| Comparison of Settlement Definition
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7 i [ I

A 4
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h ¢
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Fig. 2. Study flow of this study

Journal of Climate Change Research 2021, Vol. 12, No. 6



APEY

= =]
g7 &2 algS

Ho
mjo
—Ho

oA BESFE] 7| F ABFZW(Systematic
Sampling)(AE4E 95%, FE 23} 0.5%)S Ed dojd
10%2] EE1LE AAoto] HE A9 A5 BEFAL,
2 A+ EH”ZM AeAlE 257709 A7 23T
(Fig. 2[B]). &5At=9] B g & A9 Z54 1Y
W A99] =3} A3} YA E o A5, 93, =
%, YAHPEE Jfoto] wEslt EeAtE] 18 W
2 10m’ oMol A E 71E0 R Sl WE-L 2m ©]
g, olols IEOo R ERsto] 15} IPCCoA= &
£ gaAPda o] QulA, IANGTIE, BEY) S e 7HA] T
ojgtE 2ATIA BAE APFTItHA o Aol et BA
2 Aok loug 2 Htofxl= Hio] QujAof thet 2
A7kA BARRE APSHIR shoinh TS IPCCOlA] 8+
St FA4Pge7do] wEo|7] fige] £ Aoils nkE
TS BEslo] BEARE TE9ITkFig. 2[B)).

3.3 gAIj'-A E]ﬂ |- -I I‘té"l

JFA F2 AV S e fAsiAe #4204
%] EXo] gt o] digt sAtmet FFA|
o Agt F7HLFAS7E Y] st LULUCF +2oF2]
SA7IE SA A Al EEH LR ST A Q9 Hio] H)
&, AN, B B9 247ks SAIE APt S
%]_]__0]':]—_’_ %Ouil ;QZX] _,] _9_/07]_/\ A]—X—] ] o:] S
AFAR FAE FA Y} B BEXONM AEE FFAP
E TESFATHIPCC, 2006). & AFoA= &L A7]9]

SRS FEoIoEE MY FFAY 4 |

ret

B7H HOIH OIMBIELA BAY HIT 2 771
floll diste] FFA = FAIE FFAZ 7HIsAT. ol=,

EXHL digt HH7t ZER] FoHug [PCC GLOj
A HA|3F Approach 19] AFHIHO| 1, Tier Za«] AFA )
HE Aot WE9 Tier 2a 7|& Ag+=
C (ha crown cover)” yr'o]H, Tier 204 & _%%, TE 2
B 002 7hFsto] 11efskx] Qrotk Eth(Equation. 1)

= 2.9 tonnes

(IPCC, 2006). At = &AZ4e 7ho] o]itslera 3

A 44128 Folol oISRAGHEE EReIAT)
AC;= ZA T;; W, ; (1)
A C; = annual carbon accumulation attributed to

biomass increment in Settlements Remaining Settlements,
tonnes C yr'

AT;; = total crown cover area of class i in woody
perennial type j, ha

CRW, ;

in woody perennial type k, tonnes C (ha crown cover)” yr’

= crown cover area-based growth rate of class id

4, 2

41 2 HEX| et »

A WA Q2 A= (Land category)’oi @3 MRV
Q7o OAstel B BEwt SAG Szo|Ae] 75

Table 1. Definition and spatial ranges of settlement
Division Type Characteristics Description
19 categories of land not overlap with other LULUCF sector on the cadastral map (mineral
Scope spring site, salt farm, site, factory site, school site, parking zone, gas station, storage site, road,
P railroad, embankment, waterways, park, physical site, amusement park, religion site, historic
Concept 1| Land category . .
site, graveyard, miscellaneous land)
Advantage | quick calculation on a GHG statistics
Disadvantage | difficulty of establishing future-oriented plan
Scope 19 categories of land not overlap with other LULUCF sector on the cadastral map and urban
P area on the land use zoning map (residential area, commercial area, industrial area, green area)
Concept 2| Urban area - - -
Advantage | high efficiency in terms of land management
Disadvantage | complicated to calculate GHG due to detailed type
Scope 19 categories of land not overlap with other LULUCF sector on the cadastral map and urban
P area on the land use zoning map and plan management area
Concept 3 Urban & Plan Advantage spatio-te.mporal continuity for climate change adaptation & mitigation in terms of long term
management perspective
. the area ratio currently calculated in other sector is high, consultation on the calculation system
Disadvantage is needed

http://www.ekscc.re.kr
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Fig. 3. Sample result of visual detection

€ °ol&sts WolH, IPCCe] ool wet oA A
A & AFA (YD, BAR, &, ), 2AEEE
A, FAGH, 7, 741, Foi) 5 B EACIA A
SHA k= EAE dMer ste ol ol d3d ¥
gl AAE FAIste AP FA7F okl whE 247k
SA Aol Zhssih. ERE, 33t weleh wEiet WA 2
77F S35 gHEO] 9lof 7|FHal i3 A £Y Al
AT e AY FA s 29U, EXolE &
F A A& IR, 24V HEE A =5 1
HAFH Al o olFHEo] UZ 5 Ao AR A
52 A EA9] o] 3aRe] et EX9 FRE FE
e A2 2 (Ryu, 2019), FF EX]9] o] gAZo] WL I
S = glon, ol s A%t Ag 1ol o=

o] . F WA ik ‘EAJXHFP(Urban area) 0.2,
FEUEt S E - ZAAE 9 7|2 9olat @A SEClE
Alg9] 7]Rto] E= §&=A% 5 IPCC GLOA A A5h=
‘WEAET TRt RO I ASFE Riole HE
NE EXPof sjgshs ZAIA S 2RIt AE 3
I A FA7E dhstE o] FERE] SHOA 2 5&
= B 4 da, 7 A7 F7to|A 8ot 2A47FA
A BPAl fARSo] A AMS] o] WPHES AASH] 5
43t Aol Stk ml=olA= LULUCF F29] 2474
4He Sdotd W B9lE A4E BAdEs
(National Resources Inventory, NRI)Q} AFHQIHIE ]
(Forest Inventory and Analysis, FIA), =7} EX]T|& ¢|o]
E]Al(National Land Cover Dataset, NLCD)S &-23}1L 2|

Land Category (Concept 1) hy
\h@,z

N

Urban Area (Concept 2) )
wvéwx

0 25 5 10 Kilometers
[ S

Fig. 4. Scope of settlement in Seoul for Land Category and Urban Area
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Table 2. GHG statistics for Land Category and Urban Area
(unit: ha)
Land category Urban area Urban & Plan management
Area of settlement in Seoul (ha) 38,720.48 60,521.90 60,521.90
Area of settlement in sample (ha) 3,823.10 6,126.72 6,126.72
Crown area of trees (ha) 7,380.22 19,850.78 19,850.78
Ratio of trees (ha) 19.06% 32.8% 32.8%

Carbon absorption (tC  yr 1) 21,402.66 57,567.28 57,567.28

CO; absorption (tCO, « yr 1) 78,476.41 211,080.04 211,080.04
om B3], NRIJA EAAGOE oz @ AVS A%, & MRV Ao 42 EXo|§7E $HS 2 §ste] 9
4ha US| AqfR AZIS} A, HE 2F SR SR F T I HAE AEE S A% 1 F, 2 AT dEAd
Halo] I7tA Wo)2 wWalslo] 25T QTHEPA, MEAl= ZF dijlkol]l W& AFA HZ o] 38,720 ha,
2019). 13U, AR W 23E= et AlE 3 60,521 hao|™ A AEA] H22] oF 63.9%, 99.9%7} 3f
ZATIA Ao 2 AFA B 2ATEA IMES AHY Feeh(Fig. 4).
o] A 4 k. T, AR B AALe) ol A AP BEAR 75 Aok ] B3
UL FAE e g ejo] digt g7t A= oo & & A9 HoE AFgor HHsIAS W fFohe WA

871 Qltk. Al A gk =A] B A 2l#E] g (Urban &
Plan management)’ O 2, = EA & AAE 53 LA
A &255d 271 GRE s ZAAY Qo= Izt
47458 AUIE & 2AA9E 2o YA
SEA e AZBAGS
e vEA 1A %ﬂﬂ%}
<l J*X*Oﬂfﬂ ‘—1?15- Z*H}Oﬂ tﬂ s 7153} EH%

2 ApoldE FRA A= AN therd Zra

of & FFARE FS0IAHFig. 3). A H AZHE
o A AT dEAD MEAlOl Histe] =AA I F

l

S F7F 5G] ol AR 75 Al EAIA
A9 AAE AT = Utk AEFY FHE HRQl
197] A& sfgshs HA2 A FEHH] oF 10.8%<
1,086,700 haof| sigetct. ZAIA G2 EAIAF ol &
e BE RYY A8E AFA Y9 Fdes A
st ol#fet A= ZAXFY WYL AEWZHO ok
21.7%<1 2,178,400 hao]| djF3Ic}. S=tm 713 A] €5
A s &23ithd, TAXgo g BRH o]Qo] A

38,720.48 hao]1l 8L dPo g HAsIPS 1 sigs
L WAL 60,521.90 ha2 A QF 1.56H]2] z}o]S HQIt}.
A& FAET LAY =7 H[Eo| =2 A
A5 A= *P%ZH HA2 &R 5 W1
Al A= il AoE HojXith tiohd=E AMYH
AR i A=Xe) *JJr WAL 2E3o] 7,380.22 ha, &
/\]X]‘—Jﬂoéf_’_ 19,850.78 hao]1l, Tier 2a HIHo| & AZF
CO, 2= 747t 78,476.41, 211,080.04t COx/ha - yrt
A& QI th(Table 2). AFA] Hojo] Zjolo] wE Z7HH
Hel9) Atol= FFA U9 “*U HA L 2pol7h g &=
U & & UL ol CO, FF2 2 3741 X]'O]’é‘
Holz AL&R Uetyrt ol BZFA FE9 247tA
AHZ HoliA= B3R R oot 3344 el 4
5] sfof §Z UEhdrh

rlo )

=
(0]
4= 94

ik

5.

&= LULUCF Ho}9] HFx] BHEO] A7}
flsto] B AL 3714 POR mE
Ao g GEag o] AH &3 24
’%‘ﬁmq a1y, SEuEs of
A ol e FAZE Fopt 2

A R st

J‘.:

Oi:] 'l)'
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oj#Zo] AUTHMOLIT, 2020). FFAl= gt =7
SRS Aol ZF FHRS] BgEdo] IA U
Bt ZA7F EA8 st A Folth IPCCY HFA] A9
7b B BEoA AohR] Y= d9E e Sty o
ol 37+ ¥ tigt 7]&0] S8 (IPCC, 2006), Q1
T7F A5t 8&7t theFetA B3t EE o2 Ik =
E ¥ Ao 9L d= A gojth, B AFoAE
IPCCO] F5A] Aolo] F3totHA oA &871sTt
SRS AHESte]l 3 AFAY F7HE 1S A4l
skl

A5 4%, EAE It F/do] "olR= S
AU Qo] B F23t BAR ELA7F EAYSHH(Choi et
al, 2020), FFTe] Het 2A7FA AP Q9] dYstE
4 7t FOA| 450 4st H AoE HoZ ZA
ALY Ao FA ZE - TAA A AMLsHe TA
A9 AHolet Halsbr] wjiol =AY e edAdS &
B3 4= 913 LULUCF B H& 7 AL FAIstHA
HEGAS 15T = 9= M4 ek AAE & Sl
Eo et al.(2010)2 8 LA L] TAX|HE E-golo] EA|
A9l IA 4097He] EX|o|-&RSIe} SAHjETS v
A5t} 1Eu, @4 ZFA |3l wet AlE - B
CR2ATIA A 5 e gl EAlEo] B4 7 Bxbet
PHAx7E a8 Aoz AZtE) A 9 AYHEY
2 Hop FHT AFA] HARA FA ZAIA G} g
TAZE 2 A9S HARE A7HQ B4 HaAgsd
SHRE S AAAQ A 9o golsitt. 1By, =
ARG vp7 A 2 B FiEolA] AFYsta Qs HE
H|-&o| =o} BA7F dort Be% Ao = Ayztdch

AA AAIGE iRt 1~39] SAFEE 1T HFA] H
g] Yo 2= IPCC GLo| w2t EX| x| &of 7]9tgt Al
T2 Bl SHFALE Aot AFAE Hest=
Wigolth. S EX|o]8AAS] FA S Y 5 AXY
A, o8 49 P vrYotA] Kot §xAH9
ZAIE dol 948974 718t Al 312 A5t S
ARl HEAY I EXolE A E G5t= A2 &
HZ SH= o]AFAQl HIQEO 2 Tier 3 4239 271 2417}
A JIMER] 2/go] Thsottt. v, EY AACNA &
A HEgo] ARt HAY A uigo] Hasty =7}
SALY] A FHo| w2 Apgo] 84E o E Ho
Zet.

2A7FA BA A Y] SHOA, 2006 IPCC GLOJ| ot
g AFAE FAE AL B EXo)A HE&H HF
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=9 &5AR7E BAsit o|F 97t EX| | ER3 o
EYAE I5517] Yolixde Fa 270 A1719] HIE A
Z3floF gttt Sim et al.(2017)2 LULUCF £of 54 & <
A7) fsliA= A 2087k EXHEHEE oo
of &A= AAA FHo] BRIt AFsHAL,
Yu et al.(2019)& LULUCF o} Ex]o]&#3} mjEA
A2 fIsl 19879 RE 20879 94940 =7t
AmE &3 WS AQket vF gloh. & AtoAe &
A A1719] FFIYRE AHESto] EEARE 55
7] WZol ‘AFAR FAE BFA 2ATMA FA 4t
A& TSI, 2 Tier 1 2§ Al AFAZ FAH
AFA ] SGAATL 0’07 AASIARE FFA] 9] &
AZMA A5 7o = SIS 9I5f Tier 229] A5 AMES
Ak TR, ATEA APES she Al 7HA] AR ()
o|uiA, VARTIE, EY) T Hio|uj Ao tigt B
9h= 4PgsHIT

2 AT A= £59 Hlgo] ¢ w2 #F0=2 U
=], ol AT A 4400 et AFAE =
H A o] tRE FEAHOE FAE 0] QU 59 ¢
o] =of Ao v Wt 7 WS HolY|
29 Ao AL HTK(Choi, 2011). 3, B AFofA
= 3 WY AL Aol ASAH LY EEA RS
&A=, A GEY EAX 9GS ZE3t thek2et
O] B, A&Al A7 AFA R EREE 2Ao=E UE
St o], IPCCO 3R] oo Fadst= #flell st
4, stte] AP0l shte] EXo]-g o g FEHEHT=
SHAZE Aot o] Egt FAH S HAsty] flste] nl=olA
+ NRI, FIA, NLCD 5 HJet A5 §dste] EX[0]
878S sk 9lov, Rl Aol bR
2 do]EjH|o]A(National Forest Resources Database), 73
A A 5-#|(Statistics of Cultivated and Planted Area), &
Z|o]-&FAKLand Use Status Survey) 52 A& &85}
ATh EZL vl EOAE O AR E &
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