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ABSTRACT

After implementing the Paris Agreement, every member country was required to submit its National Inventory Documents
(NID). The South Korean government began estimating and has published National Inventory Reports (NIR) for domestic
purposes since 2009 rather than for international reporting. Land Use, Land-Use Change, and Forestry (LULUCF) sector was
the only sector including carbon sink and its Greenhouse gas inventory estimation has improved after its first calculation.
However, unlike the other categories Settlement could not estimate its carbon balance due to the lack of data. In 2024,
Settlements initiated to estimate through building the national data. Therefore, this study aimed to improve more accurate and
refined estimations in the Settlements category by reviewing the NID and Common Reporting Table (CRT) submitted to the
UNFCCC in 2024. The study determined which of the 43 submitting countries included Settlements in the LULUCF sector.
It identified 15 countries estimating Settlements and Settlements Remaining Settlements (SS) and organized them based on
consideration of carbon pools. Based on this classification, three representative countries were selected for each Tier of SS,
and recommendations for improvement were provided. The representative countries were the Netherlands for Tier 1 and the
United States and Japan for Tier 2. According to the investigation of submissions on LULUCF and Settlement categories,

four considerations were presented for improving future estimation in the Settlements sector.
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(Nationally Determined Contributions, NDCs)E $>H 3}
% oo 71 Fus A3 48] Ue B/ 2EE A
Moz My WA o WET. 53], LU/ o
Mz Ao A9, g Rbel LAsks S vl
30 it 95 Totsta, 4 gok=o] I7 Ex A
ol W A AL & 9] dhe] e o
B He WAFH 7 FHSFE BE 242 9
$Z o]t} (Kang et al., 2024).

Annex 1 =7}9] -9, nESJHA AAFE =71 Q¥
E ] B34 (National Inventory Report, NIR)E UNFCCC
of AEsti o, Seuets 200995 247k QIHl
E2lg A4elE NIRS ZAfsiglon, S A7
IAE Eof 2A7FA JIFIED] A WY skl Q)
o E3], Exolg, ExolgMst U Uei(Land Use,
Land-Use Change, and Forestry, ©]5} LULUCF) ¥-0f9]
A%, A A= 4P FHAIAES] 2009 HE A &H o R
AP EIQl o, 5 A9 $A= 2013 FE, A= 2014
W AR E Y. A 2 7IEEA 9 B, BE EA0]
& 29 4ol 3 2 AT Qe FolE Aol
2% GRS FA= Qs Aol S| ATt
SHAEE, T AFAl R A4S fls ot A A

Jjm

7% S AFoIAE RA) SR AHE U]
o FEAR 75 PRES A, AR 4] Tier

(Choi et al., 2020). Hong et al. (2021)2 =] FAwE
g-goto] FFA Fi2o] 3714 Jelol btk 54 A4
S, 7 gAo] UE BEARE FESHG0w, o8 &
L5lo] T4 AP 5T Choi et al. (2024a)2
AAH 0T FE3 HFA] Fedo] Hiet &R 7
& b AR 5 Bt WA HFA W 241
2 HED A FP5te 5 AFA W A 8
At A77F AYH o2 AP ATt ERL, Lee and An
(2022)2 <= EA D> HZEAAHS HFA= 4 s}
A, oY Ay 19zt gaFd 7o T de
g3t om, Lee et al. (2023)2 AATA ARE 0]
83to] A2A 1 A4 AN et v 4449 9
A% &S TS FANYT. 1 dolE =A%
B3R W9 A4S Hholorls BageTt AT B
2FFAT MY A7 9A] AP Uck(Jung et al,
2023; Kim et al., 2022, 2024; Kim, Baek, et al., 2023;
Kim, Hong, et al., 2023).
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BFA] A 9 o] WRE 2 27 4H4
€= SHOE A77F AP Qv ST AFE
of oAk 2024\ =7} JIHIEZ] HIilAo] =X
29| 4Pgo] I EE= 59 XAo] IANt 271 AHY
T AFA ARAAE Fdetr] At A7 BAT A
olt}. olo] & Atolx= HAAH FFA A &
A5, FAA EorE S AEAAE A F
L3ls7] 913t AE S5 2 A= UNFCCC
A &=L, o)A dRTH 20249 77} JAHIE] &
A](National Inventory Document, NID)2} &5 H1 H
(Common Reporting Table, CRT)E HIEg o= =71¥
LULUCF 1M @35 mofel &, FFA] F2of diet 4
B +USHE 1S PR A SETieng st
ek A = gl & Tierd A4 AHY 8 =71E
Asto], =71 A E £45kaL, = LULUCF &of W
BAFA A 22E A SEoE 13| 915 A
ANHE =&

b}

2, g7 Mg R YH
2.1. 97 M2

2 AFo|AE= ZF =718 LULUCF £of U Qe EZ
AP @8-S metstr] fl8l], UNFCCCol Al&H 20244
T NID®} CRTE -83}9t} 2024d 0] A&E NIDQ}
CRTE 32 19909 5E 20228714 9] 27} 2A7EA Q1
HEZo] et 4y W8S AASHL ITHUNFCCC,
2025). 2024 %o LAVIA QHIER] AL A& =
7t g0l HEE= 202095 A&oA A B
IAE AEsHTt 20249 NID 9 CRTE A& =7t
= Z 437l=olH, 1 9 AQ7|H djolxls FLDoHA
Y A3 (European Union, EU)°| NID2} CRTE H5F A
sttt whEbA], @A UNFCCC EHo]X]o|= & 4474
2A7MA QMIEE] BY ARE Algsta ok A9
H2 = 59 3670=3 EU, of|g]7}, ofAlo}, @Afoftof
7v 7t 2704, ofZ 7t VR o R fyolAe A B
7b 71 oA AYPEL s AS E 5 ATh(Table
1). ol ZF & =7t $9] Aol YA 49 I+
o] A%, w7 old HEQGAM AAEE Annex 1
7V2A 27F 2ATEA QMIEE A S Y] gk Bt

g 1o mv o
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Table 1. List of National GHGs Inventory submission countries (2020 ~2024)
Region (# of countries) Country
Africa (1) Monaco

America (2)

Canada, United States

Asia (2)

Japan, Kazakhstan

Europe (36 + EU)

Austria, Belarus, Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Liechtenstein, Lithuania, Luxembourg,
Malta, Netherlands, Norway, Poland, Portugal, Romania, Russian Federation, Slovakia, Slovenia,

Spain, Sweden, Switzerland, Tiirkiye, Ukraine, United Kingdom, European Union

Oceania (2)

Australia, New Zealand

oldet, EU AAHoz mUHY ARUE #HAUZ
(Mechanism for monitoring community)<

T3t} EU
3ol APg B RS gt met QHlE B
AFE J2 AeHlte A& & 4 Utk(Petroula et al,

2004; United Nations 1992, 1997).

22, A5 Y

2 A7 HHA S AFA 2A47FA IHEL A
BAA R BB AAISH] Yofl, A HHS T 3T
AR FEsto], 7PE 5] 2A47MA AW E ALY
A2 wofstith(Fig. 1). 41, 20249 =0] A&H &
£ CRTE &85to] LULUCF A4 dgS AESH).
LULUCF Eok= AHA|, 5H A, 24|, 4, Z5F4 4
7EEA] 5 F 6714 REOE FEEHY, 1XHo=Z A
g ofFo] wet LRSI, ASHA] S FS, 27] 7]

T AHgSte] BAYT. 2 #3A e B, HFA A
& $Yste ke AESLL, AFA FE s
2719 CRTE B4t AR 414 FES T
AE A4 FJEL JExz A= AFA|(Settlement

Remaining Settlement, ©]3} SS)2} EFEX|o|A HLH &
ZX|(Land use converted to Settlement ©|5} LS)Z &5t
o 53, 159 A9, old EAolE 3oyt 725
o 45 olRE Sershi, 4y Aol E7] 7158 o

|3t
DgoR AR AY PE % S AEE S5
& 4gslol, i 2719 NIDE Lgstol,
TS BATH JIMEY 4P $E2 Tier2 FEEH,
Tier 1= FA7|F+ & 7]HoM Agdte ARE B354
5 9 AR ER &85lo APgSE F%, Tier 2= =27}
o FulE A% 0 ot 20 AR YET S

27}

R

2o

o)

| Slatt. Tier 39 A9, 44 0] A% 1w
g1 BAEE, 22 B} 20 mdg FEslo] @
27Rslere APFRITHIPCC, 2006).

dhEto 2 sso Tjgt AL Sashs 27t & ALY
Sa(Tiend] We fE FAE Adeln, o 2o
NIDE BAsto], 44 g © HHE S0 A 2L
u} 9 AT YAZ wigrow 2y FRA 247}

e8] 44 nEs} eke A,

P 32

I> 4>
rSL

2024 NIDs/CRTs submitted to UNF

1. Estimation LULUCF among 2024 National inventory’s submission
countries

Selecting the countries estimating LULUCF

Investigating the LULUCF estimation and categories on Settlement sector

$

2. Level of estimation on Settlement sector by country

Selecting the countries estimating Settlement sector

Investigating the level of estimation on Settlement’s categories

$

3. Case study on major countries estimation on Settlement remaining

Settlement by Tier

Selecting the major countries’ estimating Settlement remaining Settlement by Tier

Conducting case study on the countries’ estimation by Tier

Fig. 1. The research flow chart
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3.1. 2024 =7} QMIEE| HY1 =719| LULUCF 4Hd

Nl

=

AEdo}, ngA A&, AFQl 5 F 217f=50]H, F 18
7f=o] 57) EXo]-& FiZof thsf 4= 3 st]lt. o]
% Muttet £217|okE ALl 1670=o A 4 A] 7]
BEAE AQstlen, ZBEAE F&E  NO(Not
Occurring) 2 #7]5t0], s EX|oJA Y] & 4 Hi& &
&0l WASHA] Y=ttal ®7|SHTH(147]=). E3E, Hut
FoA= BRI APgstglon, T 9 EXo]E FES
NOE ZFsto] Aol A 2]t th(Table 2).
EXJo]g 4 FiE 5 AHEAl, 544, AFA= 2 42
M=ol Al APS S35kl o,
3970, 7TBEA= & 237504 AE &
AXNAR R AR, HA], BF
ol HHHo=w
(Table 2). S}A]qt,
ol AE

Pohe

o &

= oo ok

=

AA AEE A=A
=& L= sSeF Lse] 4
o] 739, o]d EXo]g HEAE
NekEA 5 5 ol vt 2
E3h LSt g Ssof| tiek A &
FA U Fed 9 HiEdo] it AR
=]o] Qlojof =7] wj&o], SSof| thgtk 4
H2A AGAAZ 184 FE Fpucy
AT % ok

SS9 A%, &7, F=t, vl= 5 F 187804 4F
HE 2ok Aov, 5 e SPad e Al
A& F2 NA (Not Applicable) &2 NOZ H7|5}9], 5
G 27 ] SsolAY] B4 @ uiE Dol WAISH gk
il FA35EE o] 2006 IPCC 7Fo] =kl A SS9
Tier 1| 4-20]4%2 Ba 24 sl wagsx] orocis

ol "}

o
AENS o
FYL A,

Ao

HE

oy

=215

24
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J o

714 Z-g3tol NANOZ B/|5Hs B398
tHRAEzoL, ool 11 9] LS FEofA
ZAoA HEH AFAY JAMEY A
7b 427l F 3970=e] sHEE™, 357=0] =
AgE HFAC] het A4S SFT AL T
9Aeh(Table 3). 0|9} Zo] AHR), 24, S73 Aol
5 HFA0] et A

& o1 EXjol§ FHO| 4PY
Zsloj9l7] Wio] 4§ Al WAISH=
o] goldte). ol QAEEjolE
H AFAE APglA ALHA
9 o] JFA] A oA EAo
e SR Y= A F
and Table 3).

A BEO 67} Hi =SS, FS, CS, GS, WS,
0S)°ll disf AHg2 +3T I7h= ZHA, 5, UEd
T, 7EHAE, 294, vw T F 67f=old, 57 B &
5 AHE 9% 27k F 11402 gjldn o] F
2tEH[o}, ZolEIfpER], 29o], EHE, &EH|Yo},
P 5 & 671l T7olA] SSofl Higt Abge Zaskarl 9l
ok B7]19] B, LS 4 Alo] o] EX|o]l§Z wE -
EOHA] ESkTH(Table 3).

0|9} o] ] F=of thet Ak
L, SSE A4St =7k Al 3
18791 A& &g 4= At shA|Rt
AT AR ALEste], IPCC 7ho| =2l AoflA=
S F29 A E(Tieno] W BE EA01E F&

o T 1

ANZ
L

5=,

3l

o
o=
__]_%

x

=
T

7 g A42bE 71EE A8t UH(Choi et al., 2020;
IPCC, 2006). 9& =°1, SS9 Tier 1 2 ZFA W

e a5t fle B3AEE 7S] 1
of ¥skgE «0’Cg #®7Igte} ¥, AR {4
AP A 9] Tier 1 532 IPCC 7to| =&kl A A
e APgTRES 718 AeE g8st] S 73
dFA oM Tier 2 o[/ JHE ©AZHWsIF

= E740] AT(IPCC, 2006). mH=hA, 4
F W =2t AEAAE ERlst] AsiAe &
F& W Tier 52 91T 27 qirh o]9] ss
APgeHs 7ke] NIDE 7 59 A 208
F CHUNFCCC, 2025).
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Table 2. 2024 national inventory submission countries’ estimation of each category on LULUCF (UNFCCC, 2025)

Country Forest land Cropland Grassland Wetland Settlement Other land
Australia o o o o o NO
Austria o 0 0 0 o o
Belarus ) o IE, NA, NE, NO o ) IE, NE, NO
Belgium o 0 o o o NO
Bulgaria o o o o o NO
Canada 0 o NA, NE, NO ) 0 0
Croatia o 0 o o o o
Cyprus o o o o o NO
Czechia 0 0 0 0 0 NA, NO
Denmark o o o o o NA
Estonia o o o o o o
Finland 0 0 0 0 0 NA, NO
France o o o o o o
Germany 0 o 0 0 0 1IE, NA, NO
Greece o o o o o o
Hungary o o o o o NO
Iceland o o o o o NA, NO
Ireland o o o o o o
Italy o o o NE, NO o NO
Japan o o o o o o
Kazakhstan ) o 0 NO IE, NE, NO 1IE, NO
Latvia 0 o 0 0 0 NA, NO
Liechtenstein o 0 0 0 o o
Lithuania o o o o o o
Luxembourg o 0 o o o o
Malta o 0 o o o o
Monaco NO NO NO NO o NO
Netherlands o o o o o o
New Zealand o o o o o
Norway o o o o o NO
Poland o o o o o NA, NO
Portugal o o o o o NO
Romania o 0 o o o o
Russian Federation o 0 o o o o
Slovakia o o o NO o o
Slovenia o o o o o o
Spain o 0 o o o o
Sweden o o o o o o
Switzerland o o o o o o
Tiirkiye o 0 o o 0 0
Ukraine o o o o o o
United Kingdom o o o o o NO
United States 0 o [ [ 0 NA, NE

IE = Included Elsewhere, Emissions and/or removals for this activity or category are estimated and included in the inventory but not presented
separately for this category.
NA = Not Applicable, The activity or category exists but relevant emissions and removals are considered never to occur. Such cells are
normally shaded in the reporting tables.
NE = Not Estimated, Emissions and/or removals occur but have not been estimated or reported.

NO = Not Occurring, An activity or process does not exist within a country(IPCC, 2006)

http://www.jccr.re.kr
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Table 3. 2024 national inventory submission countries’ estimation of each category on settlement (UNFCCC, 2025)

LS
Country SS
FS CS GS WS oS
Australia o o IE IE 1IE NO
Austria NA, NO o o o NO NO
Belarus 0 0 0 NA, NO 1IE, NA
Belgium NA, NO o NO o o NO
Bulgaria NA, NO o 0 o NO o
Canada 0 0 NE, NO 0 NE NO
Croatia NO o o o NO NO
Cyprus NA, NO o o o o NO
Czechia NO o o o NO NO
Denmark NA o o o o
Estonia NA, NO 0 o 0 NO
Finland NA o o o NA NA
France o o o
Germany o o o
Greece NO o o o NO NO
Hungary NO o o o o NO
Iceland 1IE, NA o 1E o 1IE IE, NO
Ireland NO o o o NO o
Italy NA, NO o o o NO NO
Japan o o o NO NO
Latvia o o o NO
Liechtenstein o o o NO
Lithuania NA, NO NO o o NO NO
Luxembourg NA, NO o o o 0
Malta NA o o o o NO
Monaco o NO NO NO NO NO
Netherlands o o o o o
New Zealand [ o o o o
Norway o o o o o NO
Poland o o o o [ NO
Portugal NO 0 0 0 0
Romania NA o o o o
Russian Federation NO [ NO o NO NO
Slovakia NA, NO o o o NO NA, NO
Slovenia o o o o NO
Spain NA, NO o o o NO
Sweden o o o NO
Switzerland o o o o
Tiirkiye NO o (Indistinguishable)
Ukraine NA, NO o o [ NA, NO NA, NO
United Kingdom o o 0 o o NO
United States 0 o o o o o

SS = Settlement remaining Settlement
LS = Land use converted to Settlement
FS = Forest land converted to Settlement
CS = Cropland converted to Settlement
GS = Grassland converted to Settlement
WS = Wetland converted to Settlement
OS = Other land converted to Settlement

Journal of Climate Change Research 2025, Vol. 16, No. 3-1
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3.2. oY YR 2B MY 2

7k w7PE AR BE A S EsHA 5ofst]
A, kA AEE FFA] AP =7 5 SSef Lso thgt
RS B SRSl B7hE HESI. olF Jolst of
Y UN 34 2oz 245 NID AiE 719 wekea, =
g2, BUFE 5 37 7S AR 157] =7F2] CRT2t
NIDE #45}0], SS&} LS4 9] Ay &g ©rAA L
(del A, IARRTIE, E)ol wet FEsHIH

SS9l A 4~FL Tier 1, 2a, 2b, 3 5§ & 47X 2 EE
a5 AUtk FA AGHHA T FFA9] Tier 19] 3,
IPCC Zto]EgiRloflA] AA5h= 7] AT 83t AHY
o] otyz}, ¥4 HiEFo] S AdAsh] el 02
2 ARt 7 A-83th Tier 2a= HAAR S
2 559 T soAHAY e tHAT SGASATS
o|-g&5to] AHgS gt IPCC 7ho| =gkl A Al-5-5t
= 7]E Al4(2.9t C/ha crown area/year)S AME-3}7 L}, =
7F IF A7t & Aol olF &85t A4S o 2l
o} GUANAYZH Tier 2b= $520] /A |59} AP
SASHES 0|85t AYS FPT 4= 9om, Tier 2a
of tRZIAZ 712 A 4 27 IF AFE o]&sto
4bgo] 7Fs sttt ©, Tier 2b9] 7] A= $FEE A
o[stA AFHIL A7] WZoll, 5 &A=t a5}
th. Tier 39] A%, RdS F55t0] A4S cks A
Yt H, ZF2]9] A9, =7t 159 AP Eo] itk
W Tier 32 FA3 4= QTHIPCC, 2006). SS W] HFo] Q.1
2 (Biomass) AHYS o= 72 & Tier 2a9]
AP RS &E5to] AMdS sk, dEe B9, A
FA W =A 2] wEt SR EAA G (Green
spaces conserved by zoning)+= Tier 2a B'HE-& &-85}1L
LEA| &SR A| A (Urban green facilities) Tier 2b HIHEL
%25} 3 tH(Greenhouse Gas Inventory Office of Japan
and Ministry of the Environment, 2024). T3, A¢dl]
A%, FLSHA Tier 3 2 HHES &5t AT
ol F7MAFH ALY ZAK(National Forest Inventory) At2E
7I8ko 2 =7} AA|9] Living "po] o Aof wfet %7} 32
F AP ES &85t Q7] WiZe] BFA W Hiole
w0 4L e WAL 23T YIrHSwedish
Environmental Protection Agency, 2024). 71 €] 1AR-7]
E(Dead Organic Matter, DOM)°f| 3t A4S $3Y51=
Wl 5%, QB vl R 5 & R0 BT

Tier 2 2] 482 35t At &3], vj=9] 3+,

Ao A EAY = F Y H7]E(Yard Trimming) % &
AF 237](Food scrap)o A2 F-uiEol Hgt =71 1
F AHESL Al 52 et A A ol A&
sto] MARRZIEO] et APEE sl UTHEPA,
2024). ofA|eto g EQF BkA(Soil carbon) AFF-S Fiubth
£ ARl 1470 M #Pstal Jlon, s, 29
, ZEH|Yo} So|AL Tier 1 $29] A4S 58511
7] flzoll AAA o= A4S S Q= w7k 2
EATE 1170t B g4 AP Y] A4, vio| 2
4 TAMFZIEO] Hls) APESte w7 B2 A
g 4 Ql=tl, o= =7 AA Z2 4
EY gao] it A7 s
oft}. o]z QlIsf SS W EQF Ao igt AHgS 435tk
UE 7= LSOME &2 A &+
L, EXo]g AAoA EF g
I St AlE =01, =29 4, ssel
4 40| Tier 30|19, RS &-&3}o
Aoz motElon, LS W EY ¥4 F55
Tier 3 $#Eo& AMsty Qe AL & &
(German Environment Agency, 2024)(Table 4).
LSo] B, dutdoz HE Hoe old EXo]&
Aol AHRIES TEY, A8 Fole AFA A B
HE et sHAY, =7k NIDE 4% 23, & 4y
oHE M8 M9 A SHA R sk, FF

1O

=
=
2 HEEWA Aol 002 WIIRTHT 71geted 4b
o
2

2 N %0 9

=
=
Ea
A

ST
o

30

£ N
ok dfo
o A
oX o,
(o]

4 K
%’4

SIS I [ eI S TR A (O Y

EOF BhA

o A&1=
HS st

S~
W
2 1o

bz
1=
¥

Sa5ka 917] whEo] Table 40)4 AA}T 9
H EA B Y A FES BE HE M A
MES 7lukoz gelstgit. ol 4g F7tol Al
Exjolg guo] A4 5F Ao thhAE shot
EAolg BE W FFA 9 Az

2 I 4 ek ss9 LS BF A4S 4
L 15 2h ARE AR A e AP s
o} 53, AhA W 9¥ saAgTo] SR ek,
olomjA, ARV, EF wA 5 AR iAo
S+ ek ARA AHES SPshe =

7

T Lo 30
oL

ol

{8

ol r>~
Ok
Roox

¥ 30 Ay > rlu

o ot
o,
]

jus)
-

Q.

ARA 9o X 2AIH] 4 ofn B o]
LEsEo] glek. A91A9) B3 derErelY A, 57X
2 A= sAAoNA 0] YIRS sso] Hesee
o, 52 59, ZolHrelel, A9l 22 $AH 2
9] APEES sso] A8t HA R
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Table 4. 2024 national inventory submission countries’ estimation of each category on settlement by Tier

LS
ss
Country FS cs GS ws 0s
Bio [DOM| Soil | Bio|DOM| Soil | Bio| DOM | Soil
Australia T2a, CS T3
Canada
Germany

Liechtenstein
Netherlands
New Zealand

Poland

Slovenia

Sweden

Switzerland
United
Kingdom

United States

Bio = Biomass / DOM = Dead Organic Matter / Soil = Organic and mineral soil

T1 = Tierl / T2a = Tier2a / T2b = Tier2b / T3 = Tier3
CS = Country specific / M = Model / D = IPCC default

A A8 FFAel dig A2 AR F7telAMRE 3
o, AHY & A B8 EAolE F2of HlF] W

ole} Zo] =7hE AHFA MMEF A 22 B4
& 23, 2 Tierd] Wt 27HE 82T 3 &84
2), AP E 5ol 24 =7te] BEX|olg djel et 4
ot A< AL 4= AUt ol FFA| Tierd HE =7}
o] A AHEIE BASH], = AR dRER] 4 A
A H aEste] Bt ARE #]lstalzt et

3.3. Tier'd HFX| 4P FQ =7t AR
Z+ Tierd FFA] 4P F8 =7H= SS &5 Y BE

SaAgIe] e AEe sk A Sl 94l
ol= Hols}9ict. Table 49 AJA|E Tier 1, Tier 2a%} 2b
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F2 e sk =7 T FF U EX0lE |
EfA A5 7S AHste, 4 A el mE F
8 =7HE Ao, s =7l A Akl o
T F2 AR FAsHAH. Tier 1 A7 =71 & EA]0]
€ WEZ AT} FEE]0] Approach 3 £F9] FUARE
Hska e HEHE=E AASIA 2T, Tier 2a9] 49,
HEgs=el sk EXo]§ WiEZA 9 Approach 3
FEo SRS FHSIAL gloH, AFA A | 5
5 AFE e R S8S 24V M ER] A4S st
A = U= Tier 2b AMYS LS 338k A=
dEAA9 HFA AYTHES AESHAKTable 5).
Tier 39| -, 37 =77t FASte] =7 AbE HEAA
A eJst ATt
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Table 5. Comparison of countries’ GHG inventory estimation on settlement (EPA, 2024; Greenhouse Gas
Inventory Office of Japan and Ministry of the Environment, 2024; National Institute for Public Health

and the Environment, 2024)

Country Netherlands United States Japan
Types of activity data Spatial data Spatial data Spatial data and Statistical data
Level of estimation Tier 1 Tier 2a Tier 2a, 2b
Land Use Matrix Approach 3 Approach 3 Approach 2
. Biomass Biomass
Biomass
Carbon pools estimation
, DOM DOM
in SS )
Soil Soil Soil
HdHEo| A= SS Ho| Qu) A0 Tier 1 HHHES A& of Japan and Ministry of the Environment, 2024). Y&
sto] &AaZAHIFo] #FS R Athe 7S A B2 J F4do sty EAS 18, 5w

2519 0m, B9k A0 AL Tier 2 B3 27 719
AsE 3t vlE Hhol QUIAL Tier 1 42320l At

EX]o]g tjEZAE Approach 3 $+50 72 EX|0]89] &
HA WskE BAIAH R gRIT & Qlth A|AEZ] EA|o]
& MEA F52 5] EAClE AE7F ZeE 1970,
1990, 2004, 2009, 2013, 2017, 20214¥ 5 & 77] Ax9]
A% I (Topographical map)E SHoIA 2™, Wall-to-wall
Aol EXjolg MEYAE HIFO R 25 x25m AANG
9 FAZE AR5l th(National Institute for Public
Health and the Environment, 2024). 0|} Zo] YEHE 2]
oAt 2k EXo]g Fzo] 't g 3
22| EXol§ WE

AL, Tier 1 &=
7+ Ex7) &t Approach 3 &

Y2t o] Q7] thRe] S5 3FA) A Sl of
3 TEs} golg Ao it
HS0A] Tier 2 APGHAENS AH5H: A3t )

2o A= AFA W =4 F7He] S/l w2t Tier 2a8}
b PE3}e] AHS SP5T Stk B3], Tier b2
Bolt EARANALY A4S, TARY, ERA|, guks
A, SATAL 7 A, ZSAAREAY AF =
A, 5p4 9 /\}H} =32, AL 2 =x], ZEZA=H
d =7 5 & 9 ShgERE TR glon), 7+ U
0% 4 5 % Y EAUL 52 4 AR
Fgotol AL S TS A AL 54 A
Aol E2=A i oizo] met aeo]
7 A A€ AR B, Tier 2a AP ES 4
S5l BERARANTY A9, WAVA 42T o8
Sto] ¥ WAE EESH10H, IPCCOA AlFdhe 7]
E Al+E A2} HGreenhouse Gas Inventory Office

ARSI olo] AT & 7 BANEE B8}
Tier 2b R E0] A-&sta glom, =71 59 A=
AFH o7 &23lof| uel Approach 2 529 EX|0]
WEHAS L1251 ).

v]2] A9, Tier 20 APPPHEWL 0§54 3100,
=7} A5 E E&oto] GEARGHHA)E 5oL, =
7 1% ASE WEsto] 4APgREo] A-&53ith £39,
5279 2L, F(State)H $HHZ|(Tree cover) H|S
g TE57] Y8 Z7FEX| T EH o] All(National Land
Cover Dataset, NLCD) 4} Z} F(State)Q] $~3HZ] H]|E,
27} FFARA =0 wE(Photo-interpreted) IHH 2]
H|&, NLCD 4 =7} 33 HE&E Z-855ith

oo m[m 2

% TC= State NLCD
% TC x National photo— interpreted @)
% T'C/ National NLCD % TC

oA7IM, % TC= I HZA H|E(Percent tree cover)
AFA GsAE F5 Al ARSE NLCDO] %, 1992,
2001, 2004, 2006, 2008, 2011, 2013, 2016, 2019, 20211
5 107 A= A7E &8otct E5t ;7} 19 ALE
SR AL 3 5 AT 2 5 AT
& AHEs E8oto] FFA dw4 gl 7‘47‘74 il
1A GeAtaet o FE & At g AGEE =&
QITHEPA, 2024). 71 2o HFA W IAM7E AHY
= A8l =7 Af As 2 PHES e 5 FFA
JMET TEaE DA As) A%HOE Lty
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g9E, A&, "=, Al =7F BE A s
£ EXolg & FHE 4% EA
gt SRS FHSHT A HEEE

9, 8 4o] A " Y A som® F2
1,000 m* o4} E23tT ok A BE ol gl
=51ch(National Institute for Public Health

and the Environment, 2024). JE@HEQ} H|L51A4 LE
A AFAE B EX[0]§ Fo] &34 Y= XoE
golstal, e AT AFAE Ze BE EE E
Ng BFAZ BRAIT ek Toh ShEAS} F2 3
o gEAZ AFARG  oMuTm  FAsct
(Greenhouse Gas Inventory Office of Japan and Ministry
of the Environment, 2024). ¥l o]0 A= AFA], AHY
A, 3584 52 3 0.1 ha o|AQ] M EXE HF
AR Ao, FAFA= 718 AA, N 24, ZAE,
s 9 9 HY 5 ot shedEETE EAE 0 7
fiZol B EXol8H SHE A, BEA A5t
BFAIZ RRETHEPA, 2024). 0]} o] Z} 7tof|l A=
Tier &0 AAS A APIHHED A5E F55

T glom, yEase} Zo] A4 Sz e A9ox,
27 DESHE $YY 4 YLE EXo|§ HELL 75
2 A0 S/ o] FALCR BFA A
=

S
A
gl Aol A& 1k 4 Q& ACR ddEH
4. MAF

FEuEts 200997 SHA 02 NIRE L5t
A &5t om, LULUCF o W AHz], 5734, 549
e, A&EAHCR AP BuE 3ot o= dF E
Zolg B9 = SAAE 7He 7Feshalen, 7z

4 AZFL Agoll oigt A7t A &H 0 R =3

Aol ge Wat ofuet HFA AW §5U APge] B
2% BEARI ZAX] o] A 139 B 4
4 B3 Brhshek SR, 20249 FRIME HF
X eA7ks Qe Abgo] ARtE|glon], 2L so
77 Y= vlol Q2] that F7t 1§ AGT AL
o, LUAFYHRAME ] FEGIR, 20255 5 4

Z7) QlEe] 44 2 TS 93 AT} ABFo]
9lth. olo] Qb BAF 7t %7he] HRA] LA Al
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EY AMY F%L v sl AFA 247 JME
2l A o AESFE Ahs] A8 7] ArbEE B

AR E HAFA W #AAF AP B9E g
< Ze7t Aok EA EuE HAFA Y A Hel= o
& Ho] QUi A R AgtE o] 9lout, MRV A X0 AAIEH
1971 A 5ol Z3te EXuEL B AduEH, 25
Hol e A, YA(EY ©4)7F 23H A T &
ULE 53], EG &2 AL, EY ©?AE FEY F
HOE s A =7t @G9E Aol =PI Q7] o
o, SSE 4Hgsta Sl titkeo] F7tolA A
Y5t Ach(Rodrigues et al., 2023). 59} Zo] &
gao] gt H7F BdS et oA 3Y E
ol-&of gt EF ©AE A5 Kb EX|o]& £
T AAE deR A SPota e 5 A SEE
Ao 2 EoF B4 APYE 4885}l th(Department of
Climate Change, Energy, the Environment and Water,
Australian Government, 2024). 0]} Zro] FYoAx= &
F &4 AHAl FY EAXJolg FiZol thgt AT
AA EAJol& FE3 AAE A +Fst7] A B
£ 4l 19 7ol & Q5jt}(Jang et al., 2023; Park et al.,
2018). TARGE AL A9, Selets dFolu vl
=3 AF FE7E H27] wzoll, oA T H7]
58 IASVIER AHHo] E7)SIcH(Department  for
Energy Security and Net Zero, 2024; EPA, 2024). S}A|4t,
0 A% BAS Tl 39 BN TX871E
2 7124 9 B AF A f £2 el 945 2
ot IARZIER HiAIStY AHEE 4 QltH(Jang et al,
2023). &, SfQ] FAFHY} GAaAFIL AV FES HE
ti, =W 74 @40 A&stAY tiA d=s AESH
A AP o] gt g Ths A ot
BAFA A B FAIE EaTt ok

T B AARE E5Am] AAEH Aol Higt
Het ooty @A AFA] 247IA SAE AHEsH
oA ATt Aro] DsAtRet 7M1 HIES &
&oto] A4S FPotn Aot FHE3 BhH2 AjhE
G5ARE o]&sto] AS Y u, IPCC 7ho|=z}
QlofA AlFst= WHE Fol stHE =R THIPCC,
2006), AAEH FAFE 5] A= F7H
5AE F50] ootk ol s % v FFA
i W 54w 5 A, 3A AR Ot 5 9
Al BEEojol & a7t itk A& AL, 5 SAA
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25 &E57] fiwd Wid EsAE F52 skl AL,
u]=9] A4, 202210 NIROJA FFA] 54w 50 &
== 2016 NLCD At=E ZAlsHith= A At
< AASFIOH(EPA, 2022), AAZ 20241 NIROJA
2016 NLCD 2t2 g 734lsto] @A o) AMEste &
AALBA RS 25k flsl BA E5As FE5E
Y YStal JITHEPA, 2024). o9} o] Sujo] A= ul#jet
A E5AE 755 53l 7HERE " HolA AAIE4
A} FFA AHMED] A 22 =9 2ot Ao
(Bellassen et al., 2023).

Al WA= EXo]& FF 7Fo] 459 AAolt. B
EZ0]89] B, AT FFOE s EAEL
EZJo]-go] A9 AT Aol QU= wHd FFA|9 7
T, 7ko] AFsh= Agom o] B EX[o]& F
w79 FH 7FsAol & A9 Foll she]th(Choi et
al., 2024b). HE=E, 4, vl= 25 FFA] W 247t
2 5 APl HiRt AP E o] AolskA|N, FFA
EAolg FES BFo] A AFAE 7Ieos2 BEA
ol-g FAEHE FESIATH vgH=et A2 A, 5
AE A% ZFA 0 FE Footi(Greenhouse Gas
of the
Environment, 2024; National Institute for Public Health
and the Environment, 2024), ¥It2 0|9 ZL SH=
B9 AQMHoR AFAR BRI 59 SMLS
Rojsto] 7 Exolg RE 719 FH/FsYL FR
(EPA, 2024). 0|9} & 94129 UL F5 EAolg
MEEA 75 Ao] £ 110] JEHE D% Golg
Ao =2 AR EHTH(Choi et al., 2024b; Hong et al., 2021).

ohA|eh AR HFA] Tier $:20] TESto|ch 2024
ol LULUCF A=A B2 W Tier 2a0] & 7538 =
73 F4AS 3TN, AT AH A0 48 7
53 IR RAESAS O §B, 78 S 5B
Qg AR ST 5 % 487 BEo] LANATTA
HAE o] H4] 520S TATHGIR, 2025). °]& HIFo =
20259 % AA] JMED 4HY Aol s AeE A&
sto] Ut AFR9] E40] W 2AHTEA QIHE
g Ago] 7hed Ao= AFETh A A|AIE Tier 2a
o] AR ES BE5t= F7IIAE Tier 2a0] 2]
|7 =71 AR ASE MR w7k 2, 59, @
Enol, £xH|Yo}, ulx 5 57 EXs] ol =
AFozT AFA W J& vHio]ujAof tigt A= gt

A AL & 4 9k webA, ARA W F4Y A4

Inventory Office of Japan and Ministry
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