’i) Check for updates

Journal of Climate Change Research 2025, Vol. 16, No. 1, pp. 103~111
DOI: https://doi.org/10.15531/KSCCR.2025.16.1.103

Al o S Ol = (o] o] &
T 2401A QHIER] JHMS flet =X|9| Y =4
SIS - oA - PRE™ - 0124 - YUK - HAYT - SHALT - QYK - FER™T
IR QFRIURGACITRY i, “TRCSE HZMERBEH LAMRYEHY,
" IR{CHel SMENSST MARESHY, T TRiel SRMERD s

Role of grasslands for enhancement of greenhouse gas inventory in Korea

Hwang, Jinhoo - Enerel, Bayarmagnai”~ - Kim, Yoojun' - Lee, Eunsun” - Kim, Minji~ -
Jeong, Siwon™ - Ha, Esther”™ - Yoo, Youngjae" and Jeon, Seongwoo "'
"Research Professor, Ojeong Resilience Institute, Korea University, Seoul, Korea
“Doctoral Student, Division of Environmental Science & Ecological Engineering, Korea University, Seoul, Korea
“Master Student, Division of Environmental Science & Ecological Engineering, Korea University, Seoul, Korea
"Professor, Division of Environmental Science & Ecological Engineering, Korea University, Seoul, Korea

ABSTRACT

This study investigates the role of natural grasslands in Korea as carbon sinks and their potential inclusion in the national
greenhouse gas (GHG) inventory. The Land Use, Land Use Change, and Forestry sector is vital for emitting and absorbing
greenhouse gases, requiring an accurate inventory for effective climate policies. In Korea, current GHG grassland inventories
focus solely on pasture sites, defined by the grassland law, using spatial data from the Korea Land and Geospatial InformatiX
Corporation (LX) map, reflecting land use. This narrow definition excludes natural grasslands and significant carbon sinks,
resulting in gaps that violate the Transparency, Accuracy, Consistency, Comparability, and Completeness principle. Our
analysis shows that the LX map identifies 542.74 km” of ranch land, while the mid-level land cover map includes 7,974.29
km? of grassland, of which 205.64 km? are classified as natural. These differences highlight the underrepresentation of natural
grasslands, contributing to carbon sequestration through soil organic carbon (SOC) and biomass storage. Notably, only 2.48
km® of natural grasslands overlap with ranch land. This study emphasizes the need for independent coefficients and
methodologies for natural grasslands, ensuring their inclusion in GHG inventories. Expanding the scope to cover natural
grasslands could enhance Korea’s climate change mitigation efforts by accurately reflecting their carbon sequestration potential

and providing a more comprehensive basis for national carbon accounting.
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71308} 493 22 vhoket Aao] 27 Hrk(Hsich and
Yeh, 2024; Smit and Wandel, 2006). £5], T2 FH 0]
¥ AT AUH LANA P SRS AN,
g BE| oldz} Aol WrHow ayH Yrk
FE3L, A ARl E FERt 2AVIA HlE ST
S 443 o2 RTsleE welo] ololT gtk
ojxY 7|FHstet A AFRlo] g0 Hf-gsto] FAS
Sgel Awsl] YeidE LAta B 9 B4
2 A3 Tefel, LATLA MERE FelelA A
5= Zlo] 5 95}tH(Bornmann et al., 2022; Kang et al.,
2024; Olivier et al., 2005; Umemiya et al., 2017).
2AZIA JIHEHE oy 7|, AFEH, U, EX0l&
- EX|o]-& 3l 9 QJA(LULUCF, Land Use, Land-Use
Change, and Forestry), H7| &9 57 tj&5F2 L) o]
% LULUCF B&2 ofE 247HA QWE:] BEd &
g, Aoy AHEFS 7R R WS &5 Al E 2
&SHA L, IPCC A Rof whet gha AR (Y = HEol
ovja, IAE, GRE, EF 7194 58 BaA%
Fo AAE HSHE 7|gte g 2AVMA W& 5
=S APASITH(Choi et al., 2022; IPCC, 2006). £73],
LULUCFE SA7MAE §4otn A4E 4 At 99
g BEOo R, 5710 SAVIA S B3 G4 WS-
%83 922 gtk LULUCF Eofo e &9 HE
= . ERA, A, A4, A, 7IBHEA9] 6719
AEA fPoR Ui AT 90 g BAvE 9

A71HolA 247 A BAE APt ok ®e,
Hg e EXo]E AHEE 98] MRV (Monitoring,
Reporting and Verification) A|A|f] W= AP A A S
Z3ta QITHIPCC, 2006). 92Ut IPCC 7] &) o
4 71E 27 549 EA0l8 T8 FEL ARFlo]
o|& &&3tal UTHGIR, 2021).

2 AT A= ol oY EX0lE 13 F
AL T2 FH31ALA} e IPCCE 24
Auck e 44e 713 B} B2
SAARE FEHA ge Ad9e AR 2FIT(IPCC,
2006). 22 A=0] 7] 9 oliettAE F451al o]
£ volenjaz ARG, EFS HLE $71% B

EZuby QIth(White et al., 2000). ThFdt AFolA=
247 9 EY 5 249 o 847} 7|FHs} &9t
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o 7199g + Q= FAYLS HoJFUK(Chang et al,
2015; Deng et al., 2022; Ghosh and Mahanta, 2014; Li
et al., 2023).

ZA A ARNA &4 90%+= AISHE Hio] QuHjA
(below-ground biomass)?} EF 7|84 (Soil Organic
Carbon, SOC)ol| At} o]23t §4 Y& A= 5
3 B &Hagaed A4S o, 24 /9, EY 54,
715 249 wEt soC A o] EEhxIthBai and
Cotrufo, 2022). £3], ottt Al&9] EA2t n|PE9] &
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7= £93%t 98-S 3lh(Soussana et al., 2004). o] <l
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AxAl= FE 2AEY 9 gt AEF0] 445
ol $8% HASTUoE FriETh

FHAE 2A] Foko] 247IA QIMIEZ] AHgo] o]
FolA|al Qlo, T 2 w4 gk FA 24| IHE
2l= Tier 1 AF W3 Approach | 2 25 71€
2 A ET glom, U= HlojeHjAlt BESf ©AE
A ZoF AMES ) T ARG AHohal I HAF ¥
£ U R A%t ojistetA Fe AMYSh Atk =
219 Y5 Hio] Quf A BhA AT WS} IPCCO Tier 1
(GPG 2003) B'H&0] we} AzF ga SH WL glvta
7Pk ‘0o m AMEM, B ©4a AR Wte
IPCC GPG-LULUCF 2003 9] 7]Eg-2 #-83) A4
5}al JUTHGIR, 2023; IPCC, 2003).
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AW BAE 4 AAZA] HFoHe A9 LXY A A
52 EA43terkFig. ).

A, EAYEAL 4 AAdzA0] sgets A
LULUCF Hofe] the Exjo|go] sjdsi e 4Pg7]%
o Apmote] FH HAS AASHITKTable 1, Fig. 2). 4F
YAl Sk YA, A Sshs B, S
Aok &7 2A %, FFA0] At LXa 5
e ANSIT FAHeR ARIAE JAES] A%

Natural Grasslands
on Land Cover Map

Pasture Sites on
LX Maps

Land Land
Cover Category
Analysis Analysis

Overlapped Area

Fig. 1. Overlap analysis between pasture sites on LX
maps and nautral grasslands on land cover
map
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g, £8Y, 54, FEHEAVE 2HEE, 54E
Y AMB A9 = 1, e, AEAAE 25
SA9 BF FAVIRAES FA A 285
o, FFAs LXH A sig "A9 A=o] FHA, A4,
o, 384, A, FA, FRAEA], FALEA, &
2, dE8A, A, =84, T, ASEA, 794 F
WZA], AFA], BARD 2190 dis) S 245 dAISH
Aot g SH 242 B YA FFolA A=A ¢
= AL, I A9 F AdzAC AT

= g AGE 247E dHET
Aol 28571 figtoltt. S8 4o 283t =2

FotAoH, olg S AZ Aol e AE FHa

shsles shelc

Forest Land

Natural \ Woetlands
Grassland | | (Wetiand Basic Map)

Settlements
(LX Map)

Fig. 2. Overlap analysis of natural grassland with
spatial data from other categories

Table 1. Other LULUCF land use categories and corresponding overlap analysis data

Ecosystem type Map source Responsible institution Attributes
Forest map . Coniferous forest, broadleaf forest, mixed
Forest land Korea forest service
(2024) forest, bamboo forest, unstocked forest land
Agro-food farm Korea agency of education, promotion and . . L
. . . L . Rice paddy, field, orchard, facility cultivation
Cropland map service information service in food, agriculture, it
site
(2023) forestry and fisheries
Wetland basic map . o
Wetlands National institute of ecology Inland Wetlands
(2022)
Mineral spring site, saltern, site, factory site,
school site, parking lot, gas station site,
Settl . LX map Korea land and geospatial InformatiX warehouse site, road, railway site, bank, water
ettlements
(2024) corporation (LX) supply site, park, gymnastic site, recreation
area, religion site, historic site, graveyard,
miscellaneous land
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(Table 2). HA], &3 LXY A} 24849

km’2 Urebgeh whd

HAZ 7,974, 29km2§ Uehtod, ztdzx]9] 734

205.64 kn?, Q1F2 A 7,768.65 km’E UEFGTH =, L

Mol A olstal e A9 WYH, EXME 4 2

ZH He W2 AS 9401%}4 9o, EZ]JJ}_‘ PAES
1=}

AL 2287 WA O] 0.46%<] 2.48 km?o]] 3} o,
1Z x|} FHIE= A YL 23.87%0] HFsH= 129.53
km’o] Egch RHR, EXOEALE A AR
205.64 km’o]l disAE A& AF B8]0 FFote= W
o] A9 1.21%0°] dfFoh= 2.48 km’of] B3 o,
olZ %A 7,768.65km> = A7 A EAL2L 12953
km’ol] sjgst= Ao = UEbFTtH(Table 3).

LXW A} 2282 542,74 km® o] gt EX|u]Eof tjst
HAISHATH(Table 4). SEF EXUEA =9}t 53

A

H ] O
e e

Table 2. Area comparison between LX map pasture
site and land cover map grassland areas

Category Area (km?) Description
. , | Total pasture area based
LX map pasture site 542.74 km
on the LX map
Grassland in land , | Total grassland area in
7,974.29 km
cover map the land cover map
, | Natural grassland in the
- Natural grassland 7,768.65 km
land cover map
L ) Artificial grassland in
- Artificial grassland 205.64 km
the land cover map
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Al, EATE A} 229 sgsH= 132.01 km’E A| 951,
i‘ﬁl]%% ZFHYE A9 229.00 km?® (42.19%)E 7F%
& W¥E AAseH, AFAGY FHE= A Hol
150.08 km? (27.65%)°] a3ttt 1 9 A7pskAzRA
7] ZFH A= 15.09 km?, LFA] 12.90 km* &A] 2.03 km?,
29 1,63 km’E UERgTh 2EE J|Z2ogaL =9xd
o] who]| st x| o] 108.74 km’E 7P A Yehyt
o, AFg| 9] 4ol 85.98 kn’, H AR 7EHA]
B 2|7} 83.60 km?, AF%]9] Aol 44.56 km’, 573
A9l = AYo| 2344 km’E 1 thS &AE LEhth
LXY 4 B4EA7F EXNE 4 53X SHEH= A

Table 4. Areas overlapping pasture land and land
cover map by Land cover

Land cover Area
Agricultural land 229.00 km?
Forested land 150.08 km®
Grassland 132.01 km®
Urban areas 15.09 km?
Bareland 12.90 km?
Wetland 2.03 km?
Water 1.63 km?
Total 542.74 km®

Table 5. Areas overlapping natural grasslands and LX
map by Land category

Land Category Area
Forestry 109.91 km®
Dry paddy-field 32.58 km?
Paddy-field 12.74 km®
River 11.95 km?
Road 10.71 km?
Ditch 5.75 km®
Micellaneous land 3.97 km?
Building site 3.96 km®
Marsh 3.80 km?
Pasture site 2.47 km?
Etc. 7.78 km®
Total 205.64 km®

Table 3. Overlay analysis of LX map pasture site and land cover map grasslands

Category Area (km?) Description
Overlap with natural grassland 2.48 km? LX pasture site overlapping with natural grassland
Overlap
Overlap with artificial grassland 129.53 km? LX pasture site overlapping with natural grassland
Non-overlap (LX pasture site) 410.73 km? LX pasture site not overlapping with any grassland
Non-overlap
Non-overlap (natural grassland) 203.16 km? Natural grassland not overlapping with LX pasture site
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o BAEAL HYAGS FAL §Ee FEEA ¢
U 4 @53 A8l B4 FH olRoldn e
FsHE AN, A% FHEE A9 39 B
821 1) A7} A o] Ao Yaiae A
o FYHL B, AZRIAZAGT FHE S B3
874 W) AHE 59 WHo] mgE A0E AT > %

ok ol @4 XY 4 H4EA EXYE A %2
= FAAE HES e §39 EARE n&EEIL 9l
A& i%@.‘ = Ak
A; AAZ2A] 205.64 km’o] ot gt A& £
A& AAISHATH(Table 5). A Xl g EFEA AHd
247 km’*E A Q3 UHA] AI9e EAHES ©, 109.91
km? (52.28%)7} A= A} %10]:?1 vebgth 32.58 km*7}
A, 12.74 km®7F 29 9o =w Jvehgon, 3HH(11.95
km?, 5.68%), ZE(10.71km?, 5.09%), TA(5.75 km?’,
2.74%), FZEA(3.97 km® 1.89%), ™(3.96 km® 1.88%),
8.2)(3.80 km%, 1.81%) &2 UEhdth 1 9 UymXA
A, 52, A, 38R, Ar-8A], AS-8A, 34,
WA, FAEA], FHEA, FEEA, LA, T, F
84, Fold, AHAA, BA9 8BS 1% olst9] Hl=
= YUEHH ol @A EXNE A AAXRAR 299
e A5, & EXY &7t %’(Hlxli e H
AoFe] P E Fot AAY A, 574
2 QI Aot B FHE *PQHL U=
& 4= QU ol ZEFoE EX #Y ‘i—l %
AAH E| o]§ A& 43| vt
gttt &, EXYEAE 4 1}04 H Be A
Ao g A A AE0] 10% 1|l FE
SHAIEE, AA| Aoy &rol= Apo|7t vk A &
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of sigshs EFEA A Hol EAYE A A A Hd
Hg 22 HHS RSk JloH, & A9E FH +4
SHS e AR 3E Atolo] @AZE ZFol7t Q= A
o2 UERH

3.2. Bt 4FY71E Xtzefo| Hluw

AAzxA F WA 205.64 km® F LXH A E-8A]
FHYE AGS A3t 203.16 km*Q] AFAZA] HA o
s B AA7IEe] A=t S AdS A
(Table 6). &, 7|4 Z FeiA FIE= AT A
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Table 6. Overlap analysis of natural grassland with
spatial data from other categories

Overlapping category Overlapping map Areas

97.05 km?

Forest land overlap Forest land map

Agro-food farm map

Cropland overlap . 13.01 km?
service

Wetland overlap Wetland basic map 2.91 km?

Settlements overlap LX map 20.58 km?

Non-overlapping area 71.44 km
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