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Implications from analyzing national and international GHG inventory
reports: a focus on the LULUCF sector
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20k 7|21510| Malo| mat FHEOZ 2MTtA0| LTt HIHE HES| LS TAL Sl L2 E0| T
S| QML RAUT|ZHSEHUNFCCO)MIME SAS0AH 2 S0 M HiE-E4ks SH7IAE LPE-
HTSIEE 3t QIC}. £3] 2024EKEE ZetE SHA TAYIZ 27t SAUTIA QIHIER| HTIA
9| D&517t @7&1 IC} 2 HFNA = Annex | 27121 REHE, Y&, 0|5, S2°| 20223 F7tE
M 32U BOME Hw EM6HH S BDA0| HEsS MHET, 5% UHYUSHS U0ETX} 513
Ch 1 Z1}, BE ITH0M ARK|E EAESLP0Z X257 YAOH, X[ HFX|= OIZ0|MTt &
RO =25 12 LI2IoAMs tiEYoZ H5T Uoict L2juate] Aol MK, sAX]|,
EX|, X 471X K88 o= AMGHT AUCH, AHHOZ HBHHQl EIAKENE HHACE A
&1 UUCH MH =71| THMET LULUCF B20|MQ| B4&e $152(-3.77 tCO; eq ha )Y
(-1.32 tCO; eq ha ")'FEME(-0.87 tCO, eq ha "))0|2(-0.83 tCO; eq ha '))SY(-0.4 tCO,
eq ha™) +&0[UCH, ZE L A2H|S0) T2t HHE= HS SIS 4 QIOICEH APE 43 9 APY
B2 H4:3l619E I, QU 6.948O2 5(YE)1} 36H(SY) At0]o] H4-8 7|28t EF =710|
HgH H2 201 22 QU510 L SA7tA BaMo| 1ESE S LULUCF 22 HEs AVEE
SiME AP SIS (e 98 9 EIAKED)O| S 5 APEUHO| ST W HoR Bl

SAZHIO: =7 2A7IA OIER| BTN, IPCC, EX|0|2, EX|O|25} 3 U, MEA| 3, EAKET

Abstract: As climate change intensifies, international efforts to accurately account for
greenhouse gases(GHG) emissions and removals are gaining momentum. The United Nations
Framework Convention on Climate Change (UNFCCC) requires Parties to calculate and report
the greenhouse gases emitted and absorbed within their respective territories. Beginning in
2024, national GHG inventory reports must comply with an enhanced transparency
framework. This study compares and analyzes the national reports of Annex | countries to
assess their current status and identify potential improvements. Specifically, the 2022 reports
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from New Zealand, Japan, the United States, and Germany were examined. The results
indicates that forested lands act as carbon sinks in all the analyzed countries. However,
wetlands and settlements serve as sinks only in the United States, while being reported as
sources of emissions in the other countries. In Korea, the calculations were based on four
ecosystem types: forests, agricultural land, grasslands, and wetlands, with relatively limited
data on carbon stocks. The carbon uptake per unit area in Korea was found to be higher (-3.77
1C0; eq ha™') compared to Japan (-1.32 tCO; eq ha™"), New Zealand (-0.87 tCO; eq ha™), the
United States (-0.83 tCO; eq ha™"), and Germany (-0.4 tCO- eq ha™). This outcome was
influenced by the proportion of forests in each country. When evaluating the level and
methodology of calculation, Korea's score of 6.94 was significantly lower than those of other
countries, which ranged from 36 (Germany) to 65 (Japan). These findings underscore the
need to expand the scope of calculation items (e.g., ecosystem types and carbon stocks) and
improve the calculation methodology to improve Korea's GHG reporting and accurately
account for the Land Use, Land-Use Change, and Forestry (LULUCF) sector.

Key Words: National Greenhouse Gas Inventory Report, IPCC, LULUCF, Ecosystem Type,
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l. M2

7] & 2A7IAS F7h= 71 HsHE op7|fidt. ol gt 7| SRS} 4l
st wet, A Al A 7| ske] A4S 1AL, o] & FEoH] A%t
&g 7] &0]1 Yt o] 23t 9] Yo = 071 T SFHUNFCCC,
United Nations Framework Convention on Climate Change)oll A<= &A}
=0 A 2472 T Ao A1 9] 2191H T 9 FHoA Y AATS 4
3 F7h 2A7IA M E R R A E AlESHES 87611 Ut §39], 2024
|Re HEE= 43E 594 Ze| Y3 (Enhanced Transparency
Framework)ell we} o2 @4 2] GAEE2 29 F7]|2 AUFHPHE A
(BTR, Biennial Transparency Report)s A|&3dh= o] 2J&3}=|9ir}
20213 2230014 7HFE UNFCCC A F3]0lA4] BE FAlo] F
S8 49 BIAE AEVE Tl whet 202490 AUEFHE T
A9 A A& dFI Ut @R E LA o= 57H4] TACCCEZ]o] &
BEl=d), o= F84(Transparency), F&H(Accuracy), &%143(Consistent),
H| 754 (Comparable), Y4 (Completeness)°]t}.
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IPCC= BART ] HalA] 23S 913 2A7HA A A13E AlFstL 9
c}. o] A HL 19964, 20064, 20194 32t AA ATH 2 Lu(IPCC,
1996, 2006, 2019), &7kl 94 AYE 1A (IPCC, 2000) E S AJef Al
gt B9k ¥ 1 A|(IPCC, 2020) 501 B AF-= At o] A Aofl= 2 &
2 @AE AP - Hash= o) gisf Algsta 3l o] F EX|o]E, EA]
o]- 813} Y 9] A(LULUCF, Land Use, Land Use Change and Forestry)< X
IEE S A3 eA FhUo 2 A 9] Qe 5t 9t o] A= E
20| 8- A A, B4R, A, A, AFA L 7|eHER] 9] 67] AR-FH L
2 o] BYEIEE FHojglon, Z47to] Qe A f8E @A IE X
AR BB, AL A, IARE, Y, EYR71EE 9 SR 2 A2}
oo Zzbo] 2ATEA F4a0) &S Aok WS ATk Yl

Zt Z7PE R LAVIAE AP - H TSR WS 34 37 & Yo A=
g, IPCCANlA Mgk AP AT} Aol 2+ 57pE S A=(EE 5 &
831 Tier 1 B3 [PCCONA A3-3k= APgAlof) 2 78 2 A8 e
S0l 2-831= Tier 2 W, vbA| gt 2 27lo) et 1 sle v e g8
5ol AH4 - B 181= Tier 3 H¥1 2.2 Wt Tier 1914 Tier 32 Z54E 1L
Z3bE WS ARS8 Sk Aot g 5= Qi o] A o) whet, S-Euete o]
of whet S LA7EA DI T4 TS T2 =7t 2AVMA HIAE =
AAL2lol| A&k 9l.em, 2021371A] 43] B 5F9ItHROK, 2021). T3,
AINEYE A Aj&o| oFsigof wet 7|29 2ATIA A g S A
HE 1, 5o dbd uiafo] tigt 17lo] WAt A]7]7} E9ict. oo & A
20229 A&E 27t HUAE 71202 Annex | 27191 59, & 73
A, v Y HIAE H| 2 B4 ste] SEjueke] 27 2A7FA B
S EA5t FF B ol dis] A|AlskaA} 5t
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1. =2 =7} 24714 QHIES] 20M 2 3

2 Ao A= Annex [ 57} 5 2 S E R 3 7)9] Yehe x| sto] 24
S}gict. &3], LULUCF $-59] 2] 4] o weh B9k Ay - | (FEHE)
ot PR g AP -2 (v] 5 55t Y= H7HE vl - #AJske] T
Y88 53 S-juteto] HEst A2 S £&5114 5HITE Annex | F7HE
2 "Wl E1AE Bt Eof glof, Fu U7t 71202 7 AT AES
2022909 E1AE B4 AAISHA

FAMEE-23,666.2 ktCOzeq] F5-7F7 81.7 ktCOzeq®] HITHCH)
271.3 ktCOzeq O AN0) B &F 2 &, LULUCF #-29] & 532
—23,313.2 kiCOzeq o™, ol FANE F 247FA viE&T9] -29.6%=
AABFYTHE 1). 20209 55T 19909 591 -21,229.2 ktCOseqOl
4] 2,084.0 ktCOeqt AL} o]= AHHoXN 9 F5%F A4, 24544
FA] - 7|t EA | A 9 viEF] S71E AA FTFS FASFUAT, IPCC
oA oz Qs e EAE o8 (HWP: Harvested Wood
Product)®] $71=2 ol& A5t A7t & 4= AthNew Zeland, 2022).

(& 1) 1990-2020% LULUCF 82 FEHE 24712 EZ(New Zeland, 2022)

= BiEEHktCOzeq) AOl(ktCOzeq)| H3HE(%)
EXNREER 19904 2020 | 1990-2020' | 1990-20201F
e -20,068.3 | -19,704.7 363.6 1.8
s8X 476.2 382.3 -93.8 -19.7
ZX| 7124.7 2,570.2 1,845.5 254.6
= -10.5 13.4 23.8 227.8
X 75.4 1241 48.6 64.5
7[EFEX] 13.6 118.4 104.8 770.3
UEHE
(2= 2 Q52 0I5t N,O tiZ) 40.8 I -23.1 -56.6
SHE oI -2,481.2 -6,834.6 -4,353.4 =+ 158
& LULUCF -21.229.2 | -23,3133 -2,084.0 -9.8
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FAAW =] LULUCF -2 A4S 913t EX 9 HolE oh33} 2t 4Hd
9] 4%, HAHA 1ha, £8F 1 30% o4, 4 0] Im oA, €9 7
249 =319] & A (&Y 4 Z4o))=30mE FoRit REREY 3
&, AFI 19904 o] A AHAY 3} 13-, 19894 0] %2 4k 0 2 A E-5}o]
5ok Qlot

57479 39, 194 5AA o= 2E 134 223 RE A2 Wy, 1d
A 57379 BFgo] g thiA 53 A 524, thdA 53X %
S¢o] ZotEr}h 2= Ao 2 A9 e A2 ERE=d) A4t
Ao] H& 2A o= ABAHAo] B2 Fo 2 TAH 2|, HH 1havT B
UH] 30m v]el FE(d 2 A%, B2 2AZ EF), AP A
o] 93f) M5 E Y2 xo] EetErt. AAHo] Y2 2R o) vl T} W
%X, 42X, B 1ha v|gF, F4 4] 30m o901 -S4, J 402 Q1%
WA], fiQE7F AR 2]Ajo] 3FEL), ERA 2 Aol Discaria toumatou %%
Rosa rubiginosa?t &8ss 2], 8 #54, 3 FEH(Gm olshez
A 9] FEA]olu SARACIE, EQ)o] WokA] & 4% 30~404 ©]
53t Atgo] HjA] g A0 2 oA EE A, T REY, FuY 5o 1
£o] g7 Eddh= 24, W3 )1ha, YH] Gom TS, A 3] 95 &
AF o g P2 B2 A7 2

SAE Mg d ARG o8 FEEEY, M=+ 4. 9
9 AR 9 P12 BE T3 5lF-24 A Fo] T} FAAAYo)=
A9 2E @ BEAM W2 HE T35t 51E-A8 A %o] Z3HE ),

FA o= A7H] D 27}, A9 Ao E S50HA] = A E EHS
A WY 24 9 =AZY, T2 7L, 39 L 852, ¥ 74,
724 39 TA o] mgtHct upxeto g2 7|efEX o A A| 9 7
Heh 2 A, G e F, AN o, s A, g4 Y AN, GEY
247 9 957t ZoE

Z¥zto] E 7080|419 LULUCF #-&9] vi&%<S 3435171 sl 20061
IPCC 7}o] =2FRI(IPCC, 2006)°l AEH HHE Tier 1, 2, 3 P 23 AL
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|3t Tier 29 3 ATHE AFSEH A, A 573 A, 2719 B2 A=
F2 Aot Uz Ex]0|89 4717] FEAIE &, Aok A&
F, A, Y S Tier 1 FHS ARSI ZE EXR301A 171
EGQ &t Tier | A2HE AL, T EGOA RI1EG L2
H3H= Tier 2 0] AR E . S, wANES 79 2A47FA B4
A E 12 & 93] LUCAS (Land Use Carbon Analysis System) A| 28-S W&
2851 k. LUCAS dlof¥] 2] AJA]-E LULUCF F-20f thgh =7} &
A7tA B 118 glo|§ & A%, ] Y EHsict o] AL EX|o]& B3t
glo]g o] At B glo| B & #e|staL, F HlolE A|EF Ayst
E oA A @oof mz} Hio] a3t glo]elE A4keh=d| ARSH-

2, =

Y& LULUCF F-2o1412] 20209 &5 52,010 ktCOzeq%l 21, ©]
= Q& A 247k &S] 4.7%0) sig3tct. 20209 A AL 1990
dol Hlsl 20.4% T4 201999 HISiAE 2.1% S7ISIATHKE 2).
1990~2003 0]l AF A8 W3] AR F5efo] 715t 54X I EY
ofj49] gauiETFo] A7 Qi SAAFS FUHsigte, 20044
o] &2 = At o 41 9] F5TFo] TAF] HEol HA E5F AAsE= S

AM9itHJapan, 2022).

(# 2) 1990-2020'3 LULUCF 22 Y& 24712 tiEE(Japan, 2022)

7iH| 02| | BAXET | 1990 1995 2000 2005 2010 2015 2020
ME | -73,002 | -79,826 | -83,660 | -87,626 | -73,888 | —62,242 | -56,255
oME | -2,860 | -3,803 | -2,837 | -1,082 | 934 1,867 | 1,347
“YH®E | -2,697 | -2,362 | 1,774 | -1,078 | -567 -370 -266
FI7|E | -503 | -1,625 | -2,367 | -2,950 | -2,824 | -2,344 | -1,965
RIEY NO NO NO NO NO NO NO
HH | -79,0681|-87,606 | -90,637 | -92,636 | -76,345 | -63,088 | -57,139

H
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4= 1,343 450 214 231 291 252 283
M= N 58 18 31 43 26 19
=247 HES 140 28 9 15 21 13 9
PIEY | 5933 | 2,159 | 2573 | 2474 | 4342 | 4,253 | 3,180
RIEY | 1,250 | 1,228 | 1,214 | 1,197 | 1,180 | 1,166 | 1,166
T 8957 | 3,923 | 4028 | 3,948 | 5877 | 5710 | 4,657
4= 106 13 -6 76 180 88 4
TAS 41 9 3 26 67 34 8
2% HEE 20 <+ 1 12 33 17 4
RIEY 465 =923 -426 -128 1,196 507
RIEY 27 28 29 28 27 38 28
| 659 61 -896 -284 179 1,373 561
HEY 65 257 305 33 78 52 21
TS 17 69 82 23 15 4
A7) HEE 8 33 39 " 8 2
RIEY - “ & = & = =
RNEY = e = = = = =
| 90 359 426 46 12 75 27
42 1,814 685 -559 -943 -586 =93 119
NS 805 560 283 224 353 367 217
B HES 374 253 118 89 163 164 94
FIEY | -267 -320 -366 -392 -380 -361 =311
RIEY 147 115 98 87 79 64 59
T 2,873 | 1,293 | -426 -935 =381 151 178
=WAE | 139.0 | 140.0 | 140.0 | 140.0 | 140.0 | 139.0 | 135.0
sl 46.0 46.0 46.0 46.0 46.0 46.0 46.0
JJEtER| SUYE | 5036 | 5036 | 5036 | 503.6 | 5036 | 503.6 | 503.6
27| NO NO NO NO NO NO NO
7|Et 1,830.9 | 1,846.8 | 1,838.1 | 1,732.9 | 1,771.5 | 1,900.2 | 1,886.7
HH| 2,519.5 | 25364 | 2,627.7 | 2,422.5| 2,461.1 | 2,5688.8 | 2,571.3

NO((not occurring): =7+ LHOJA EXHK| 2= 71| 02|LF ZFEE 9J0)

JE-2 LULUCF AHE& 93t EXE
2elS A sto] 67 $Foz B

~J

|&, 989 F EA WA 3,7807 hao]H, o]

BE23517] 93} 2006 IPCC7Iol=
}cﬂ o, HFAL FARREE ol %
3 Q1= AL Fh B Y o] A A9 g tiAl ARg-5F3IT) 20204

3 A0] 66.1%2 7 2
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HI52 AR AL, 534 10.7%2 FE oAt

AHEE Ao A A ofgt 2 AP A RAL 9 I7HAFI R H| o] e
o]29] A4l A g0 3t Ry ASYFHFHIE, §AAH)
< T3 57 A9 A2, 5HA] 9 A A] 2AKCensus of Agriculture
and Forestry)?] A H 2 SA 2 =0 e = &, 45U 4 JH 52 & X
W 2A = 524, PEA, FRAE A}, 24 ¥ A=
739 9 2229 EA(Statistics of Cultivated and Planted Area), 5742 &
ARG R] ZA}, EX] o] @A) ZAKLand Use Status Survey)2] Hlo]E S &-&-
Sttt A= EX o] SAH| RAI AFH A G RAL whE |, 7} SR
o] £& WS EA 9 AFA o) £3t 7 3T AFA= A, 534,
ZA B SR TR G2 EAIX LR £ 8 AL EX] St BT
79, 39 Y 54, E28A), FAAARA], TG, A7|F D EXo|§d
FERANA GR1H 7]8 FFAE L3t

7|HER 9 AL HE EX 439 7oA = UmA] HE EAR, GE
A2 QB o] T YL O APYAA A EXHE FA Hifof wpef =
E FUHAA 7] 57] EXol& HFo] &5t FHAS Wl gog T3
ot. Z+zto] EX|o|-§o| 42| LULUCF ¥-29] Mi&F o8 4, 534, 24
9] CO2+= Tier 3 F+EL 2 AYE, $A), AFA], 7|etEX Y] 7S Tier 2
702 AP E . 0]9]o) CHa= Tier 1 5, N;O%E Tier 2 5502 A4
e}

3. 0=

1] =-9] LULUCF H-504 1990~2020% Ato]of| &55-2 9.0% T4
ot ol 3t FAE SR ARG g4 23 E A} AFA2 HeH EX 9
HiEEF S710l 71918kt A1 A o8 A 1990~20209 ] F-A1H AF
oA &= A F3o] &S| F7HIoY, SAH AT HA8H A=
20| £3t=| 9t A8H A, $AH 534, 482 53X, AL &
Ao A ghA W7t 24 goko, fAE 2A oA E A gA WHE
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o] ZITH(ZE 3), EPA, 2022).

(& 3) 1990-20201 LULUCF £& 0|5 22714 HEZH(EPA, 2022)

F1E|02| 1990 2005 2016 2007 2018 2019 2020
CO, -892,015|-831,126|-862,046|-826,666|-809,026|-760,821|-812,175
BRI L =773,993|-687,271|-725,571|-688,301|-677,101|-634,824 |-668,057
TEE A -08,5685 | -99,068 | -99,454 | -99,623 | 99,518 | 99,520 | -99,521
RX|=E =AK| =23,176 | -29,002 | 22,731 | -22,293 | -16,5697 | 14,644 | -23,335
HEHE 5275 51,784 | 52,032 | 54,107 | 54,273 | 53,975 | 53,935 | 54,380
BXE =X 6,940 | 8734 | 7,958 | 9308 | 9,670 | 12,425 | 4,497
HEEH =X -3,141 | -36,951 | =22,663 | -22,693 | -22,397 | -21,485 | -24,101
BXE &X -7,399 | -6,549 | -8,046 | -7,954 | -7,994 | -8,034 | -8,084)
HEE &K 4,329 807 254 258 265 271 279
RRE FHE=X| -109,567|-116,642|-123,794|-127,679|-127,299|-126,977 |-126,128
HEE EEX| 60,793 | 82,784 | 77,784 | 77,938 | 77,970 | 77,932 | 77,895
CHa 1,087 1,236 1,131 1,359 1,226 1,022 1,523
FAE M HE 92 260 154 381 249 45 545
RAE ME: R7|ES 1 1 1 1 1 1 1
FAE =X 58 3 13 1 12 12 12 12
FXE &X): EX| 729 792 797 797 797 797 797
RXE &A1 Si2kEX] | 149 151 153 163 163 153 154
QA= &X): 0|EX| + + + + - +
HEEH &X|: HX| 103 9 7 7 7 7 7
HEE SX: 2SR 10 10 8 8 7 7 7
N2O 13 35 24 38 31 16 51
FAEME: ME 6 21 13 27 19 4 39
RRIE ME: MHEEY| 4+ 2 2 2 2 2 2
QAIE M R7|EY + + + + + + +
FAE =X E8 + 1 1 1 1 1 1
RAIE Sl sS4 + 1 + + 1 1 1
SXE &X): 0|EX| + + + + + - +
RRE HEX: EY 7 10 8 8 8 8 8

+: HZ0] 0.5ktCOeq8 HX| U2

u]=-9] EZJo]- A| A= IPCC(2006)0014 A I3t 6714] 2 EAo]§ ¥
of i3t A8 ARGt oH, 2712 ARkS uHgsty] 98] v]=e] EXJol &
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FAPA AAgEE 7]EE 7IREe 2 R E St AF o] HolE A HIE
2] 9 B A4(Forest Inventory and Analysis)2] AH A 9]o]| 7123 vkH =74 A],
ZA), AFA9] Aol =71 AHY Al E ] (National Resources Inventory)©ll
71Z3tgict. 7IEtEA 9} 452+ [PCC(2006)9] o] 7] %3kt

AR UH]7) 34 120t (36.6m)°] 2L HA 0] F A lac (0.4ha)}] AF L2
2 A3 B U9F3A 2 Ay Aol YRt H4% Y& 10% ol
02 FIH5H= 3tolot of7|of| A yEet, @A of AskE Wl 2370
F 2 3in (7.6cm), Y21 70] 5 in (12.7cm), 017} 16.4ft Gm)o] S 5= 2
+ i REAER AHoHrt) AR 2o 919 21 5519 A
A FolAY 77k wlgof ag 240 =2 = M= EE AYGS XF
gt T3 AH ol Aobgles U7t 10% o)) B84 A3 g vj4td
Ato]9] 2| g3} Al D AA EXo) JIFTHAA G Z2-2 HoJ A = 25
ok ARG W u/id =2, AR 5P, FE = |7} 120ft, 2717}
lac \|ykol A9 Ao g Budr) g3y 7|5&o0] Ao tigh 45 iy o
5 9 A% X stel et X7} RA] B P EAE 48] Eeso]
U= Ao = Ao R BRER F1, o] A H& AFA 2 £ B3,
Aols F2 Y EA0]80) ARSEE= EAV) Z3ERA] GeT

53A Y AL, 80 A3 AE At ARG A G S 235}, o
Hols AR e} v AAR7E BE E3HE AujEtEol s €59 AE
(row crop)Tt 8222 3 A== H2A)71 23 v F% 5 H A=
A&E AZxA(continuous hay), THAYZE(: FHd), LAAZEA
(horticultural cropland)7} 28t} 54 A= 5 Z=Aalley cropping) ¥t
W3 (windbreak) @ 22 5 QL X351, 52HE AR X0 =2 &}
+ 72 B 2 A (woodloth= AP & B575HA] gh=tt}. A FHAA
UEA-B3 2730 55 EX L A 7|80 FSHA E= 357
A2 EREr 1452 T8 A4 DU RG £2 FTE 23sie] 57
A et T2 53R HE A A= JFA] 2 ERH

ZA =W AR, FEERE Y 240] Go|3t HEOE o]Roj EXx
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A (pasture)2} WA rangeland)S E33sHc} 22 ABL Sx]517] Y
W7t A4, Bk S A5 A e 23} Az AYAbo] 34 o5kl E
A, A, Al EEgte 222 2E $4] F 45k Al 24
O A& Y 7|EE $F5H= Aot 22 71T FE 240 8]
3t W3 AT}, FP2 B FEo] A 7|EE FEA g A%, 4
ZAHsilvopasture)T H3HI 22 E5UY HA &2 AYFHE=EAE 2
A2 2gEY 2AE FHE= T4ER T2 AL LHEZ R AT
£ 2A A A Q= AFAE BRH.

A€ 35, AR, 2 o QaiYl B YA HoE B2 U EAE
oju]git}. Tl A= 597} Q193 02 MAE AL} 9192 Q] E5of 93]
ARE FA oIt FE5A o) fiFohs A G2 v ARGt 22 574,
B2, £2 IAY AGA A F AF dHE B 95T ASEHE EA
5= 9ulgitt.

AFAE FAE, A S, AP] FA]9F Z0] 0.25ac( 0.1ha) o]432] &)
2 7AE A HE el EXo]] yFo|ot. 3L A, 544, 2
Y B 7|e R 9] o8 FFAA|T EA] B A EXE ¢35 £
A1 10ac (4.05ha) P]TES] A H-& A of) EFHH T ThE ER]0]8(C]: 4F
d, 5734, 29) Wl gIA13t =2 & ZF2]o 2. o]ejof 7[EtEA]
= UA], &4, WskE 236k, o2 7] K30 2EEA e BEA 58
o[t}. IPCC(2006)7F Al A whet AEF, U5, EY 247 A9
A& 7IEtEA| ] ©a A Welo) vha 9] v & 245 AT f
AtaHlegacy effect)s 13l A8 F 27] 209 BT oA 2 g 9 uf
EFE 4%

] =2 o] 3t EX|o] 80| A9 2A7tA QM E ] AHg& 3] AF oA
+= Tier 1, 2°] 9, 573 A9 2 Ao A= Tier 2, 39 W& o] 83tk ®
g A9 A4S Tier 19 WHEE, BFANA = Tier 29 W2 o] -8351o] 4k
Agtet. oyt 7| EtEA] 9] Ao v v &S U2 245 gt
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4. =Y

1990~202013742] &Y ] LULUCF £ob= tiH-129] 7|17 5t &4 9
TS gfigtoH, 98 2202 AHd 9§ Aot} AHd oA FEFT EYY]
S5o] Uoton, =3t EAE o] 8k 24 7FA 40| A 7|4 Ft.
B4A 2AE= $E0 dH A&Ho g wijETgo] WITHE 4). 1990,
2002, 2003, 2004, 2005, 200742} LULUCF F-&-& Z& A2 23t &4
0]89] 37} 508 SAVIA vjEe] YRlo] HAT. 2AVtA F7te] FH
8912 o] 4ksHEtA(COyo 1 HIEHCHT} oIS A(N0)9] ¥ &S A
& 02 & AcHGermany, 2022).

(H 4) 1990-2020% LULUCF & 52 247tA tiE2HGermany, 2022)

& HiE=Hkt COz-e) HHE(%) gd

EXRYE 2R 19904 20204 1990-2020A
2 -19,707.1 -46,252.0 134.7% Tier 2
A 13,762.4 16,656.0 21.0% Tier 2
=X 26,383.5 18,068.7 -31.5% Tier 2
= 3,705.8 4,452.2 20.1% Tier 2
FSES 1,776.6 1,075.9 -39.4% Tier 2
SHE 012 -1,330.4 -8,6561.3 550.3% Tier 2

& LULUCF -21:229.2 -23,313.3 -2,084.0

= At 9] AL 27} A QAW E ] (National Forest Inventory)oll A1 2]
A Ol E ARSI AFE2 | B 7HE XY, Ak, 3y 52 X35
S, o&tR], 2], MAtE R Q] ¢ A o2 AAYE 4ol B HH 5
doll =estal Aol X4 50%7F AF o R Ho Q= Aovt AgEes
FE AN SAAY AEE AGof| Y3 1,000m2 B|vhe] Atga &
10m v|gte] ©E, 5 AujA], FAX Gof| &ol= FU2 A Z3HE R
%=t

A= AREA A, Y, Z2E, F2(hops), TEA, A0t
2 Ed 5% ©7| &8 A& (short-rotation plantation)2] 77H4] 519 H
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F2 FREG $29 229 44 IPCC006)2] Aol AAIE B o)E w
Eot. $A 9 AL, EYo] A B ALH 02 Bof| Frl=AgogA
2202 Gl AGH 4 WFe &1 GAT 25} BEoE
A9 o] = /i) ot fFE FRET FFA] FA] IPCC(2006) A of whet
Ao, Aot go A= HRZERI} JFEE L A e
2 A0] Qe A9 B4 F SR G2 AFL 7HEAL EREt

=9 LULUCF ¥-29] <Hl&3e $79317] A8 20069 IPCC 7Hol =2}
QUIPCC, 2006)°1 3 4+, 5-737], 22, HF=R|9] 4 Tier 1, 29] AHF%
Hlo] o] gE|0n], %9 94l Tier 19] L2 AHFH A oH, 78tE
A= AP sHA] QEstet.

. =W =7 24714 QHIES] H UM 2 318

LEvetE 71397 feE At gASH - 5447 712 Aj9E,
A39x0| A o e 2AVIA HH 9 §AE g A-S 9Fsisia 9
ot EX|0]8E A 7| oA A7IA v 9D F5F APF5HH o] & 24
7tA7g BAE oA 3 ThE]sto] vid 27t Hu AR U2ista Qlok B
ol g gt AHg 7| ol (E 59 Zrh Ut BiA = JRoZ HY
5]o] UNFCCCOll AW Ydlo]E 2 1A (Biennial Update Report)2] Fej 2
A&E ], HTo= A4t BaA7} 202190 Hag] et

S-gt2ke] 7$- LULUCF AH-& 913fl IPCC(2006)2] 7Hol =felef et
6714 7he| 12| & Aot Yt L2 uete] B¢ EX o] 8 WA A st
of A7 HEE AR O 7|EE 851 Jlon, AFA S B, Y E
E7R0E 5AAE sUHARA AR, $A% 24, AFA= AEEA
A Q] ARE E8-otal YUt AR 9] A A A = g4k atEto]
A1 200341 2] LULUCF -4H4 2143} 20061 7Ho| =8l e 7|E 02 Y5
Hlo] Quf A, JAIE B 7| R x, Hlo] Qi ABAA SR BE]-Z|AFEL H]-&
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of 27} 1§ E5ASTE 28510 Tier 2 $E 2.2 AHF5}aL Qi) ®3H E
Z|o| & Histe}l AR A= BA 9 FAR etEA| oA H-8H AHdA| 2] o]4t
etd v EFE ARAZ A AR o 23sto] B st 9ot 57
Zlof| thsfAlE = H Ao A 2471419 &5 9 v & oigk A&
APt 9lom, 2009976 5YGEoF A= 7t 247k viETF A
%ol 2 agt A58 st Aok (FE A - 224 -0)F4] - AAG- o4 Y,
2017). 24 RE2 FYEAHA A FUH] EAER Q] E2AE A
o2 vj& 9 F5eke APk Qlet LULUCFY] uhe et B4 &
A3t AFH A7 FHEF 98] 2010~2012 E2A] 2249 o]Atsjeba
ol&Y, BA¥, EY U ©4AF S Bet -8 APst 9leH, o] &
of 2A]9] &2 ESTF FUES Y8 22| 2F, WEA]Y], A3} B4
5ol A vlAE FFE Aot UcHH7HY - AR - A& AW
8-, 2012; Park, Kim, Hyun, Jung, and Yoo, 2023). E3}, 20208 @4 A5
A B2o] S 24714 QM E R AFY2 n]Abg 0 2 FAALE] o] B E 1
o, 21¥ FERFH AFA] BE I7F 2474 BAKY A st
9, AFA f2o] &5AE 9 AlS AR vjAgE Sy 3-8 18510
527 §lo] AP 7Ms 3t Tier 1 52 BEE FAAY 4 #el& 93t
FHeE ot UATHITERLSH, 2021).

V. = 2| =27} 247tA QHIES] B1A HlW 24

20224 =7FE3Ao w29, LULUCF 5-&9] 2718 2471A wj&s)
BA A3 BE 70| AL E4ge 2 A E T 9low, $R|e HF
A= m|Fo ATt EUo g HUEQT (R 5). 7 EX -3 g HAT
T8-S A(-6.5~-1.9 tCOzeq ha ™)) AFA|(-1.0~0.5)) 2 A (-0.02~2.7))
577(0.2~1.4)%A(-0.1~6.0tCOzq ha )22 AHNA 71 &2 32
YERRAT). Lorenz (2013)2] Aol X = A+ FEjA 7} SATY A g4 5
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4=9] A9H(123 PgC yr')y& B33t 9loH, 1 HE olo] 573 (0.8 MgC
hat yr)9} 22](0.2 MgC ha yrY)ekz Bmstx Qle}. zH 27h8 LULUCF
FEAY 4= v 4B FERE)5Y <28 YeH
ol Z7} WA O R o] H| W EH GHHY FT5FE T=(-3.77
tCOzeq ha™ )Y+ (-1.32 tCOzeq ha ) FAM=(-0.87 tCOzeq ha™)yu]=+
(-0.83 tCOzeq ha ) =Y(-0.4 tCOzeq ha )] &0 & Yepdt}t &7} 3
0] A9 2A47MA F490) Qlo] Fa% 4L dh= 4H0] 60%7t 9
U2tE o]0 2 g H A G F5E0] =4 UEhd A2 & Koo Wi &
ARE, v, 5Y-E FE) A AHglo] 2Rk HA o] 22} 38%, 33%, 32%
2 ANE R 2 AE &S 21 Qo] Y HA Y S5&0] WA YRt
Zog ®olc},

(E 5) 202011 LULUCF 8 =j- 2| 2472 HiE2 |

exios 20204 == H{Z=2¥ (kt COzeq.)
yEte= A= U =] o=
i -40,500 -19,705 -57,139 -46,252 -767,578
s4X| 2,800 382 4,657 16,656 31,045
EN| =20 2,570 551 18,069 -19,604
=2 300 13 27 4,452 -7.805
HEX| - 124 178 1,076 -48,233
7|EFEX] = 118 2,571 S =
SHEE -500 -6,835 -807 -8,651 -
A -37,900 -23,331 -49,962 -14,651 -812,176

Zr 37PE EXARE Y EaAFIE AV 52 (R 63 2t (B 6)°]
A AHER, SEuEts Ao &S AT oE gaAFLd
3t Aol oA A AL = A & Ut EI FFA9} 7B E
Ao Tt 4t o) o] Foi2]2] gl 3)o] ojofl et Ho] HaR A2 K
At A 5 AA = B=E7HE0] Tier 2, 3 +F 22 APE8HE Q= A
ofl §tsf of2] o722 EX|0]8 % FAA LA 9 AHF o] Tier 1 &2
E o|F0j| 1L Qlo], F7HA5=S] L F STl A B-E 7 et B9 Y
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o] AlF% A2 Helr}.

(H 6) B2 2UIIA AHSZE

L1 S35 EIN =X HFX| | 7|EEX]
BER Tier 2 - - - = o
_— TARIIE | Tier 1 - - - - -
Eo | £ | Tier1 Tier 1 Tier 1 Tier 1 = &
B2 | 27| Tier1 - - - - -
HEY Tier2,3 | Tier1,2 | Tier1,2 | Tier1 Tier 1 Tier 1
g TAMR7|18 | Tier2,3 | Tier1,2 | Tier1 Tier 1 Tier 1 Tier 1
gof | &1 | Tier2 Tier 2 Tier 2 Tier 2 Tier 2 Tier 2
B4 | Q71| Ter1 | Tier1 | Tier1 | Tier1 - -
HEH Tier 2 Tier 2 Tier 1 Tier 2 Tier 2 Tier 2
IMR7IE8 | Tier3 | Tier1,2 | Tier1,2 | Tier2 Tier 2 Tier 2
£ Q| &7 | Tier3 Tier 3 Tier 3 Tier 1 Tier 2 Tier3
Bt | Q7| | Tier1,2 | Tier1,2 | Tier1 Tier 1 Tier 2 -
HEY Tier 2 Tier 2 Tier 2 - - -
=g IMNR7|E Tier 2 Tier2 | Tier1,2 s = =
Eo | §71 | Tier2 Tier 2 Tier 2 = Tier 2 =
Bl& | Q7] | Tier1 |Tier1,2| Tier1 | Tier1 | Tier1 -
HER Tier 2 Tier 2 Tier 3 Tier 1 Tier 2 =
= IMR7IE | Tier2 Tier 2 Tier3 Tier 1 Tier 2 =
EQ | F71 | Tier2 Tier3 | Tier2,3 | Tier1 Tier 2 =
B2 | Q7| | Tier1 Tier 2 Tier 2 Tier 1 Tier 2 -

HA| Exo] R} A etAAZI| Tier 3 55=2] F7} i S 28510
37} 5F9E WS 10022 755t 247 &%, 37 %), 24 271 A5 E
oA Boket. 1 Axk S-Eutete] 49 1007 Tl 6.94%8 L 71238k 9
o] E(657), Bl=(544), FAWNE(497), SL(B6H) v W 7j4o]
483 4 5 UM (Td 1.
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(33 1) 202013 LULUCF 2 S -2 247tA WS LY +F Hs
100
90
80
70
60
50

40

30

20

11— | o o ! :

o HE : : ‘

South Korea New Zeland Japan Germany USA

Score

V.28

o] A7 Annex I =711 FAHE, Y&, 5, u]=9] 20224 7HE A
9 2 HIAE v - 24590 FANES] S AT £AE o] 8]
LAVIA B5Q o8 A5ty QloH, ARAA 71 B 24747}
HAYsH= 2 02 SRIF AL E3] 5419 49 19909 ol FHol AN,
202099 = &g o2 A-8-5tal YAt FEAWEL] 3%, LUCASEH= AlA
g2 53 EA|o]8 € EX|o|§ W3]e} 3F EX|o]-§ofA] S5l EE =&
A7FAE BT = Aol £ A 0|3l &9 B, 571 =715 7L
AU oM 7 B BAAGIE 2 $E(Tier 2, 3) 2.2 APg51aL
U= Ao vpEpict. YR 4L 20201 7]& Ao AR LAVEAS B4
ot Q= A& Yepgon, thE EX|0] 89 % ui&o] sfigstgirt. vl
29| A9l AT 9 AE 544, A8 24, fAE 54, A" ZFA
7F 5ol i3l e EX|0]8-9] ALl v & sttt 5
U9 7 f-ofl= Aol 93t F571 o] vpERg e, g4 7|7t 2A7EA
viE o g Z-857| & stgltt. S-euete] A4, Atdo] 718 & 247HA L]
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Fdolo, thE EX| 9] - vi&d] sigatict.

A $ES AT ESLS o, $-2uete] - thEveto] Hlsf A AYe
A&, AFA 52 -5) 9 4 eAAZ T gig Agto] gloH, A 5=
& GA| g F7tof) vlg] @2 SE0 2 AT ke A& D S5 AT
20249 5E 28 Ze AP =] Aol AFEE= THE, Syt &
2/ gE-g 3 Ae7HA] AgsHA] gtd AR A g o gt
7t 93 Ao g gebEct ozt LULUCE #&9] s A9 9t
AH =39 123} A Fa5H

Ztyehd B 1 AE BA5) B9 w], LULUCF -89 7} 7] 0] H&=
EXo]g9] A7} ttgFstA deErdS & 5 UG 20249 5H HEEHE
AAA 5 HIA 9 3 EX 9 AL A=t 9lo], EXo| g9 &£
e o7t 28 A o2 Kt E3L [PCColA] ZF EX|o] g0 (A€
EX9 EXNRE O AEH EXNE T 1ejsto] 4 -AAI5HA H o9l
oo EZo|g sl i3t AE ulsh=s A= FaT A0 Bt}

2]
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