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ABSTRACT

The LULUCF (Land Use-Land Use Change and Forestry) sector is still not satisfactory due to the inadequate legal system
of the agency and the incomplete land use change matrix, which is a key piece of data. This is because a suitable method
of building inventory systems has not been fully established, and there is no clear division of responsibility between the
agencies regarding land classification. Therefore, in this study, the advanced countries' national greenhouse gas-inventory in
the LULUCF sector was identified and the characteristics of those countries were reviewed. To establish an accurate and
reliable greenhouse gas inventory, a consultative and reviewing body in conjunction with government agencies and related
private sector experts is required. To establish a comprehensive archiving system, institutions placed in charge of the inventory
can access the activity data for mutual comparative reviews. Second, to strengthen the responsibilities of the LULUCF agency,
it is necessary to introduce a more binding legal system by implementing stronger laws than found in the current directive

so that it can apply laws to several government agencies in common and produce statistical data by consistent rules.
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3 ol 98] Tk LAA lMER] 2 A (National
System)E ZEEE Q313 QJok(Kim, 2009).
FYuEte] Hopd 2AVIA FAMYE Add 544
71 2R (o]t A H) AR olA Aohe EoPd
7)ol Gttt {72 o 2o A HEA
S Ad 713 A7 Tz At EsAE S, =
7haig wiEAeY AN, Bopd 2A47tA B4 48 5
o JFE YRt =7 247 SACIA A SH
S 40| AtEE+E LULUCF (Land Use-Land Use
Change and Forestry)3-of= EX|o]-&HFof wha} A A],
BBA, A, A, AFA, 1P 7|BEA R FEEHT
LULUCF&oF9] #A7|HE SHFAMA|ERY} S ELS
Foln, AFg7|H2 F3ARASHAAEA] 2 FA), =
ARt AEAEA), F@FASA(ZA)C|L, LH E
AFHAFAHTA D 7]EHO|HH(GIR, 2019).
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UARE, FF FAfo] gigt A A7 vjulshy glo]
55| Foj=X] ol Al = YF FXIo] o]Fo|Z|A]
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= Al Ut Ee, AR O] E8E= ¢
o} FAAY WA= EAY 4

(Land-cover)]| e} o5, 22|et HA= A XE
EZ|o]-&(Land-useyS YEIHIL Qlo] ¥ EX|FE
Zo] EASITH(Yim et al., 2019).
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BHisk= ¥, Seutats A 1 450
HE 1 QThSim et al, 2017). A4 39] 4> A FEY
(Sampling) HHo| 1/ F4 FA = (Wall-to-wall) HT} A|
Zrolut v ZHolA B&F 0 R HriE=d|, EX |
A F4ota 11 W3k getst= b oA ZHHes
HiXE FEH-E E-8oto] Al Aol E HIE BE
Aoz TUEH3 & 9l7] fEoltk(Yim et al., 2019).

LULUCF&o}F AgA++= F2 4% FUHEE &8
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UNFCCC Al&H A= <71 1.4 (National Communication:
NO), 35X 17941 (Common Report Framework: CRF) 2! =7}
QM E 2]} 31| (National Inventory Report: NIR), ZEEILA
(Biennial Report: BR) Hi= ZA|7JAIE 114 (Biennial Update
Report: BUR)OJt}. 244 T (Annex [ ) =71= A 7FA] 11
ANC, NIR, BR) 2% AZstolol g u54A
(non-Annex) =7+= =7FEIA} AWZPAEITATE A|
2otel Bk A S MRS 272 2R
AAHoR F7 LA A e HUAS sl
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gl Al FAHet Atk 2 AFAtEs $EE 247A
P EAE A Pste f2uEte] =7 247k <
Ee] HuAe F&A 15719] 20199 NIRS &85
1, o= UNFCCC 34| Aol EoflA dito] 7h5sith
H&EA [ 2719 LAZIAQME] 5 AAE sHets
7] 918 AA =7 F FEAHEV)T FA )R AHH 6
MFEHAEAT, HeHeAs, 2jAlo), LgA, MU, A
M AT 37709 H7HE WFOR SFFAL, F&A T
fFot= =7 T EEH(Sampling)Z &85 LULUCF
SeARE THM A9d, wa290], UAE, 5YS

3
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B AL ) 2A7EA QIEE ] LULUCFRop] &8
© oreidE goje} IPCCO] EAjol-g i 7]Ewt H]
Walo] BAHS selsly, LULUCFEORY] Bda [ 27}
9] 2A7IAQHMIER] BAo|A LULUCFEOF £A17kA0)
Az gg7]d 9 EXolHA0] U3t EFARE T
Ao AHE wetsta vl W EASISIch 247EA QI
E89] FFFEFC] 7]E2 Jeong (2009)9] W4T 5L
S| TdHE P 2iE]gos RStk Table 1).

Table 1. The management type of single national
entity modified from Jeong (2009)

Xt

Management L.
Description
type
- A working organization designated by the single
entity to prepare the GHG emission statistics by
Central sector or the working-level organization is
management involved in calculating the inventory by sector.
- Consistent and integrated making inventory and
management
- The organization designated by each sector of
the GHG inventory to calculate the greenhouse
Lo gas emission statistics and to be collected and
Distributed . . .
supervised by the single entity.
management . o .
- Empower professional organizations to determine
calculation methods, collect activity data,
making inventory

KNS 9IBH RIE et g 731
3. 24t { 13
3.1 Lt EXOISTEMA g R EMH

IPCC (2006)= LULUCF&of EX]o|& 7IH 1 & At
A, 58A, A, A, FFA, 7[HEAZ FE]IH
FElYEe] B 4 BAFACNA sHAor 24UV
SAE A5t o, EXo]&ERol uhet of2 Am
S0l =719 AA EAERE fIsto] A= AREHL
UTH(GIR, 2019). o]t B, FLE A=AA7F e
HAF oz o|FA el A &2 A =AY =+
A=l A P57 et £ EXJo] g tisiA
golgt o5 AR o 7] eIt 7S A BA
ol-gHFE A9 2t HILE S olE 7ol AL & AU
= 2ARE =S5t

2006 IPCC 7fo]=ztelo] m=m e BEX|9 499t
e F7H SEolA FASEofof sk, 2Pt W
o5 dEoof vt FESL Azl AA A3 A
ZgEojof siH, AA & o]-&H= EXo]go] B3t FH
£ 8%t By Uzt EXolgs YEl= A
ASAY A& AHe AXATHAS A5 FH EA0
& 4ol AR e AE ELA EA7 DT THLee,
2015). 24\ $719) A A=) BolE BT 9o
U Ak AIe BARY] A9 MBI Exo 8@ Fol
7} glol AFI7IREA, FARHEA 5 BAN =] ue
AzE ARE5FL QITHGIR, 2019).

A A= F7HMEA R RARS] A A] A olE &85
o= FAO % UNFCCCOIA Aofahe 4kgle] Aojo] x5t
A} shgEsRe AR1REAe FASd, B4,
a9, £ F8o] TR B0 A 4
el Bh9lHE IPCC AFgA] Aol ufet =R ol
ZAot= BE R 9o EFIETHKorea Forest Service,
2015). 1Y A& F ‘doF= FHAET oty AH
% HoFE ORI QU= A, ALY, A, BFA 5=
FHotar Qlol AA| AR WA Zpol7} st g A&
AR A H =AIARA AFA A ojet ztol7h et
A= TUUAZALY] =, W, S ST R
1 AYE wad Atk B B FAHARAL
B FY7t flo] A et A AE ] TeAfHy
B, 7R, 7IEEE A d s 28510
4] W3S AHIATHGIR, 2019). IPCC 574 7]
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Hub o) A9 AYAY WA FEE sbsAo] 9 Ralth @A) AFA ) BA AHL RakAw AHEAC
ool AHgA RO BEARS $4X FRY B FAA, GA, o, FFEA, FLEA, T, FR4E
71 oI, 7 BEARE EATEEY Jot b A, FLEA, B2, DA, A, 2284, FY, AL
27] tEolth. AAet 5744 ko] FBE 4 A= A 8K, AUA, FALEA, A, BAZ PR A
BB A sore wat gtk sttt IPCCOIN AFAE WEALOY 347 5 7

AL AAEAY ZHLAT Sguo] Soiu,  H RE Aeig ojujsid), FujlN BRAE LY o
IPCC 27] Aole} TGS o, $BY EL BxAz  EF F AstlA Zo] §EEE 827 sk %
A BAEAL PCC 7120 BT A45A) 248 A4 Ee 232 A 99 ATHoR 24 A4
Autom Ffo] £t RE 24 WAL Wsle] o A9 FFARch Fo] A%H Ade FX2 BR
£ BEsit EAgolt 8249 24 9] Fgolh 2 ofof witt.
A, §757 5o 24 Ae TR Aot 271
;

SAE AHEAC] AdSAT ATALATA, 94,
FoAE SHeWFE BEHT YTk IPCC 75 W2
¥ SAE BHE ABGRAt BHA g s
A2 FESHe, TA, f4, ol ATHFARA
2o EIHAL B2 Golgl Aol sl pcC &
A 7130 FEA 2t AHEA W FA% Fol g
Aol BaA88) BAAA ZRek glo] A 2
she &7 wART 27 49E et

H3A BEe A BEAR BE 50 o9 A
A EHI glor], AH EXol8 @ Age A =AW
Hoz FEIN Foho] FPGEAE AU AHL B

3.2 FQHTF IJ7I2H/IAAHED] A57|H

o

Q Mg r

o
i)

FEATR7F § 37708 ddes S98edd 24t
9, 7Iete F-Este] Hwet A3, FE7I8IAM A=
£ Akl 2AVIA AWM ERE A/dohs SIETFS
S 27709 =7k TP WokeH, HEAOR v, OF,
299 59 =7H7F ZE o Sl Fopd AHg7]do] A
ol 4 #ord 247k SAE 2t sk &
ARtEEE 4=, g9EE 5 F 99 =7t siETh
A7of|e] A% 3719] AqEE= gFshe 7]He] A
g0l Jew, Ax} 2AVA AL 755 FEVIR
(The Belgian Interregional Environment Agency)o|A] &
St= FE o|Th(Table 2).

Table 2. Classification of countries according to the management type

Central management Distributed management Other

Australia, Austria, Belarus, Bulgaria, Canada, Croatia,
Cyprus, Denmark, Estonia, Greece, Ireland, Italy, Japan, | Czech  Republic, Finland, = Germany,
Countries Liechtenstein, Lithuania, Luxembourg, Malta, Netherlands, | Hungary, Iceland, Latvia, New Zealand, Belgium
Poland, Romania, Slovakia, Slovenia, Spain, Sweden, | Norway, United Kingdom
Turkey, Ukraine, United States

Table 3. The single national entity of Annex | countries

Environmental Ministries Other

Australia, Austria, Belarus, Bulgaria, Canada, Croatia, Cyprus, Czech Republic, Denmark, Estonia, .
. . . K . Finland, Hungary,
. Germany, Greece, Iceland, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, Luxembourg,
Countries . . ; . . Malta, Turkey,
Netherlands, New Zealand, Norway, Poland, Romania, Slovakia, Slovenia, Spain, Sweden, United Ukrai

raine

Kingdom, United States
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RaA [ 271e] LA7A QMg MAA T Y &
713 iEEo] &7 W BAolN 9ustL 9
qejHor HAEE SAFANA AAE Ik AL
o, 1 9 J7ile sHE, St A= (the Malta
Resource Authority), I Zo|Uox= AJEfRIARAF
(the Ministry of Ecology and Natural Resources of
Ukraine)7} 9381t Seluets £A7kA QMEDE 5
T Tt LAZPASTARAME L BAR0] 2ol
Qth(Table 3). 71831 LULUCF&-of Q¥ E2|S d5}o]
2HgstAY, JIMER] A4S A¥shs 73S F3o &
Aol F2 Yol 4 HopolA wgstn k.

3.3 FMIIE LULUCFE0FS| FEIHH U
EX|0|8H3} HE2A YUY

LULUCFEoF 2A7}AQlHlER] 15 A] EXo]& 4
g WA Ams MiEF 9 F59E APdsks d QlojA
- Sasteh WA Ay JPHE tiste] 3771 BE5A T
GA £ 157] 2717F Sampling WO 2 WlEYAS
253 Q1O9™, Sampling®} Wall-to-wall S 37 Af
&oh= =7PH 140, 11 9 |72 7€ 7S AIE &
&5kl et Algtelut Bl-E SHoA YA I &8 T
(Wall-to-wal) 2t} G&20|1, e K& [ Z7loA A
4okl e A EEH(Sampling) HHS E8dh= F8
AR=E o= siglth tHEH o2 A9d, 290,
UHE, 593 $4 9= LULUCFEoF 2A7FARIHIED]
of Ws¥ U EAolguAe] YEARS FHoE 1

oFsqiet.
3.3.1 AgHl

29| 2AVIA JIMIEHE S Y7L &4
U Z| 5 (The Swedish Ministry of the Environment and
Energy)E $HOE F7HARE A5, o= 29
A F7bedstadEs) 44 W B Be 4R 7D
o g} AYL PAGAE Az ANE 9} J]et B
At gAoARY BARET, S BHe] RIS
3 Foto] APt PRS2 QHE] FA, =7}
A" G4, HE QA/QC B2 2= 4TS o,
FARE tjAlste] EUSF UNFCCCO] JHIERS A&
ot 2o w2} LULUCF #ok= A9 A atstehst,
AR, AR, 7144, AL, U7 RS E, A
AZAE FolA Hlolg 4 A4S AlEstal . A5

AE(Peer review)= AR 5 427t et
2948 A AAZANNFDSE B YA ZAKSoil
Inventory)E 7|9tO 2 59 F AR YT JTEER
oA &%= o] LULUCFEopo]| &85t} ol= A9d &
JHSHHSHSLU)H G F(EPA)OIA Al S-Skl et &
ol M EGA F529] 7]E0] EH&= AW NFIE= 30,000
Aol RS 7HAAL glom 5| F7|E APHTt o=
FHEEYT A FEYORE FAEo] o, ALY
F2E 7HA 3] 8L 4 ~ 879 BEH O o]F0o]
A Qlt} IPCCY] 671A] EAJo]&HFo] wE -8 NFI
W =3 FoE &8otal My EXHYL HA EA
HAOA ZF W3 REYO| v &R APt 1 9 &
RS 29 SA%(SCB), 2944 4=, 2906 7]
A% (SMHI) 5 o7 7|#=29] FEsto] AlFHEt

3.3.2 ==2¢|0]

w2go] @ARE w290l 9sie] dielo] Yt &
R|Hon AFHLoD, BAR, A, woler
A ZAFA T4 (The Norwegian Institute of Bioeconomy
Research; NIBIO)7} S7HA A8l FH/4d5te] JIHES ¢
B2 w1 ook BERE FBAW/ WA UNFCCC
of BHHo wugh SAHo] LULUCFROLE 9]
@ RE Bop LAACMIEY BHS wHsH,
LULUCF£oF= H}o| Q A 2ALAEA(NIBIO)O A T
3} Qit}. NIBIO:= LULUCFEoF9| BE SEz s 4
dotal wiEFE APgste] 2A47A QJIMIEHE 2T
ok Al 71382 dlolHE A% 9 #ejshs MY ¢ 9l
o, 3%t HolE et AP E HiEE 7 71389 AA
Adof ot BEu, 545 AIA" AAE fA6H] 9
3 shtel 7 ofefiol *FH

A=E gt HAZ AHsty] fsf 5 F71= A
H= F7HMEEALARANFDE &85 o] NIBIOOj|A|
Az 8PS Gkl Atk EX0] ®F = IPCC A
ol w2k NFI 27AAE &85t F-Est3on =24
O] NFIx= 47+ 08 FRE=t T wat 224 7t
A=7F th2 A vehdeh A A3 x 9 km), AAH A
(3 x 3 km), Finnmark country (3 x 3 km, 9 x 9 km) 5 EX]
=40 uje} RS} ChECh NFIET ofUjet B4,
HE, 5, AFNA G5 SoRRYH HXARE AlF
ol gHd gt
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3.3.3 HEE

o SAF WHEC wEt QMEY Y, FET,
UNFCCC H1l 5 A¥kAQl #olS T vk A8
ofifx] Hol dHHE FFAGA(Finnish Environment
Institute)= H 7| & HolE @351, 5 9 LULUCF&
of= A ARY LA (Natural Resources Institute; Luke)o]|
A Tttt AHE9 Y8 (Advisory board)= $HF A4,
AAGUATLE BT B F27100] Hofse] I
o QEe] WA U AL ol EAE A=l
 AMEe U B Td B LS AT BF 2 AL
gk

LULUCFEoF E4jol¢ 9 8o et 84 45 9
8 AAARATLN BeS T Y FAPIRALRA
(NS TBEHo] 78 FEARE ALGH, B F=
HA-L Z7MEX|ZAKNational Land Survey)o] H&-S &
83T} Exlol 8] WE THE NFIZ| HO1E IPCCE] 6
AR ol whek Ansalel Bt YN B
RS ZYEA gL Aol 24  Hske A9g
Spelsht] A8 ET BIHE NP EXASL ol 8 2
A Ao,

=

e ool

ofl
=2
o
o)
%Q,
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2
H
H
frt
=
e
_(?L
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3.34 =¢

U9 ZAVIAQHED AA= EATYFoE A
317 =(the Federal Environment Agency: UBA)o] QIHI &
2 &% Y RY, B4V 5 FTALIDY AWE o
t}. LULUCF&Eol= ARt E-5A 5 (the Federal Ministry
of Food and Agriculture: BMEL)o|| o] Ql11, AxF4]
FEUREMELS E% 10] BRF JRE Hdd
~(Thiinen Institute)o] $JEsto] =335}l Ut i 7]

QRE Eese HuAS AL, SRAY|R] B
T oA R FBAA|BT] PR @
Lo

£ {oto] viEsF oo B3t AR IE(working group)©|
ZA5tH, ol sU¥} LULUCFEo| digt AE 9
QC/QAE Hg3ich Wi, WEOIGAM o] mE x|
i FHddstas W AR AAT A 9131, HWP
& Bl FudTa W FdEAATAd A FEet
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A L TIRA
T [= sy

o 3 MR AT 2Ae] BEste 24 L AR
Aes HHo2 FuldT4aet SZHA7|H] A5V S
7 24 190] 23] 71491 2% 39 7RI

LULUCFZoF 247FA QIHEE 9] EX|o|-GujEZA
5= Sl 599 F7HERAMRERABWDS 22
g8otal lon, SEAte A5FE HiET AFI7HA| F¥
QT4 BRI Uk REUY ZEL 4lnE 48
oo, MEA T2E ) BRH Ame offeh B
T EX|L(CORINE Land Cover; CLC), A= (CIR data),
Z|¥ = (The Basic Digital Landscape Model; Basis-DLM)
52 F7HCE &8sty Ao HA EACIEHE 5
99.97%= Z7MAHRIALRANBWI), CIR data FE&=
Basis-DLM O 2 BLE| AAlslal 9l o, 7|l A7 (LBM-DE,
GSE data)i= EX]0]-& 27l AMEETH0.03%). 5U] 7
+ 39 ZAE WAk S8 HEHA F50] ARSEE
AR It SAEAEE F45F(Quality levelyZ 1~5
A= st HAS BriRith

roll

3.35 &

BEA 171 SAVIARIMER] AARS RS F
L7 Hol|lA QIHIED ZYRY AE7HA 25 st
FAqTE Yol 27/i=o2 7P wWolkth Eopd QHlEs
2Hg713o] B = o] Q= EAHYFL 97i=o] diFE
o, Y=tz ol2gt FEE wal Qlth. LULUCFEoF
MEZE Adste] ZHdst= 7|82 F2 sHolY 4t
HEokoA st glow, SdTEF B¢ LI
o] JIMEE ZH/JotA| T 2opd T 7|ofA Il
B A4S s deota A Hstal ot

RHEHE &85t EXO]EMEYAE F5ol= 7
A 127 5 294, =290], g, 59 1% 7|&
5% NFI9| #25& AHEstaL Qloh. 32 NFIE 3
stal 2Fsh= 71Ho] AEE E8oto] EXo|8MEHA
£ +55HAY LULUCFR0oR] 2A7IARIMIE D] 23S
GEEth NFIE &-85t0] EX|o]HELASE 15T 7
% NFI9] goje} EFA|AE IPCC EX|o]-&RFo] 9t
ggstar lon, NFI A= ozt Hgst EX|o] &1
st} AR &7st7] ol o7 719 EES
F7HEA, 7SR, AR 5= &8t 1y
NFI A5 dA e 27PE EXA}E o] ut =
et #E2HY {9, A7), 14, BELE =F
Epit.

ot &
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Table 4. Summary of the advanced countries inventory system in the LULUCF sector

Sweden

Norway

Finland

Germany

Institutional

arrangement

Single entity

Ministry of Environment

and energy

Ministry of Environment,
Statistics Norway,
Norwegian Institute of
Bioeconomy Reserch
(NIBIO)

Statistics Finland

The Federal Environment

Agency

LULUCF

Swedish University of

Agriculture

Norwegian Institute of
Bioeconomy Reserch
(NIBIO)

Natural Resource Institute

The Federal Ministry of
Food and Agriculture

Activity data

the Swedish National
Forest Inventory (NFI),
the Swedish Forest Soil
Inventory (SFSI)

National Forest Inventory
(NFI)

National Forest Inventory
(NFI)

National Forest
Inventory(BWI)

30,000 sample plots
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