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ABSTRACT

The grassland section of the greenhouse gas inventory has limitations due to a lack of review and verification of biomass compared
to organic carbon in soil while grassland is considered one of the carbon storages in terrestrial ecosystems. Considering the situation
at internal and external where the calculation of greenhouse gas inventory is being upgraded to a method with higher scientific
accuracy, research on standards and methods for calculating carbon accumulation of grassland biomass is required. The purpose of this
study was to identify international trends in the calculation method of the grassland biomass sector that meets the Tier 2 method and
to conduct a review of variables applicable to the Republic of Korea. Identify the estimation methods and access levels for grassland
biomass through the National Inventory Report in the United Nations Framework Convention on Climate Change and type the main
implications derived from overseas cases. And, a field survey was conducted on 28 grasslands in the Republic of Korea to analyse
the applicability of major issues. Four major international issues regarding grassland biomass were identified. 1) country-specific
coefficients by land use; 2) calculations on woody plants; 3) loss and recovery due to wildfire; 4) amount of change by human
activities. As a result of field surveys and analysis of activity data available domestically, it was found that there was a significant
difference in the amount of carbon in biomass according to use type classification and climate zone-soil type classification. Therefore,
in order to create an inventory of grassland biomass at the Tier 2 level, a policy and institutional system for making activity data
should develop country-specific coefficients for climate zones and soil types.
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I. M2 LULUCF U g} &o}of| BJsf] ¢157} &3s] o]Foi#]#] ¢l 9l
THGhosh and Marjanta, 2014).
247t QMIE = IPCC (Intergovernmental Panel on 2A] Bol= 37| vlo|QujAS}t EQko g ANIE3IEH, IPCC

Climate Change) 7lo|E2R19] 4Fg WHHE 7|22 7 =7hd Zto|=2RRIoj|A AAIRE Tier 1 AFY HiRio] we} Hjo] QujA9]
3ol wet vkt W20 & 8|1 ITHIPCC, 2019). =24 A SRS Sl A o= 155te] EY W 7 EAE SHoE
7kA QIEZ]Q] Al Hoprt B HiE R s = A g 71948} FoF GAR HILA(NIR, National Inventory Report)
2], LULUCF (Land Use, Land-Use Change and Forestry)= &t 7} 2H3=aL 9t olof|, sAlollA= 2XA] vlo| QuiAL] B4 &
0] A TS Bl A A o8] 588 IS & o BIE ARl A AR 9o, 2 Ysde] &
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(Chou et al., 2008; Fan et al., 2008; Xia et al., 2014). o] I}
of 4] LULUCF Y &} o/} IPCC 71o|=21R19] Tier 1 HHE
7t Fefe] o R A8ET = FAIRF EE, 24| Hlel
oA FUE2 Tier 1AMy Wige] Q7] whze] & &0lK9] 71
ol A 4, 73 & B8 ¥t SRR o7t A
LERAT o2f3t B4 ZA] Hio]QujAof thet i os W
< ARSI I} ARE0] I At AJiE o RS AR
= oItk

Y] A =7t 2A7EA QMIER] HaA9] 2X] Hok=
Tier 1 A W5} Approach | B2 528 71202 Z4uT
QK Greenhouse Gas Inventory and Research Center, 2019). T
2hA] IPCC 71o]=2fR19] 7]zo]| wet 4] Hio| @ufi A= 4AFgst
A okl lom, BEQF W f71ekAo] ot SASHES 24 |
2 FAE 283f AXRITE X2 U LULUCF Z} #of= Tier
2, Approach 3 EE Z3R=E ] AAo] Y= A7IaLRASS}
WSS 7S Uikl qlow, S Aee] 37t g Hish
7} Jof AFY 71He] o7t A& 08 =oAL Q= WAl
tH(Son et al., 2014; Lee et al., 2019; Lee et al., 2020). =
ZA| HopolA= Tier 2 ofe] HRoRE 2AVIA QMIEHE
75k 2gollAl 24 Blo|emjAo] ot SasAdS A
ZRAA] o Tier 1 7|50l W} #iglgo] glis 2= 753t
ZRMA7} S835F Skroltk. BHH, olF HES] 913 71 A=
7h §E510] I 0] HuA A= QlaL, 4] Hie] o
2 Fo] tigh A=201 AEZF wIggt Aolth off oA
ZA] Hio]| QufjA Fzof| gt =l Tier 2 W 7S 913t =<
ALloll gt HES}F HEo] AlFs] 87E AL Qltk olof & A+
+ Tier 2 F20] 2A] Ho]| QujA BEO] =7} 2AZEA QHIE
2 4P WS 7iESk] 2Rt A% AtEA 24| Hio|ufj Ao
et =4 5% wefohal U Al 28 71sst Maesd]
AES FY¥cke 2& F2o= itk

O. Iz & 8

1. ZX| HIO|L0A BF 24THA QIHIED]| 4Ry 7%=t A

#8

27 slo| Qe o] thet A Mt AT B4 Sisted
UNFCCCo|| E175E NIRE SA5lo] =78 EXLS 13515t
(https://unfcee.int/ghg-inventories-annex-i-parties/2023). NIR 7
E H9h= 5 o7 FaEo] vl NIRS Al&Sh= Annex [
=2710] 2021E5E 2023W71]9] RS gpitos siglth &
44719] NIR % o] 9] glojz BAEIA} ZE Wao] A

VA F4gt 57FE AQskal 3070 NIR(ZLE|A, HEHE, =
E9e], "inl=, =, SEHo}, Fupol, gfFoRol, uls, ¥l
71oll, E7Fol, Adl, A1, £RHPFIOL, S=H|Uo}, olol&
HE, oJAEYoL, F, RAEFC], Sazloluy, I, A|E, A
Lth, A=olElol, B7], =R, EHC, Wy, Pk, 25
= ABIGITE 24| Hok= Hio] QujA9) BEoF Firo g AlEst
w0} Ql=tll, NIRO|| 7|4 APy 2PR(Tier)2 B SF9 Bt
ZHeE Fopd $E0 7 V|AEl= o] Utk Hie| EiA AHY
o] EYELE W2 Tierr} 2-8E9ou EY] 285 49
Tier® 285 =71 197f5(=49e], Qul=, H7]of, A9,
P, RAEZoL, AR, AU, XERZ, T A4, olAE
Yo}, T8, olol&HE, glFolo}l, £RHlIo}, SEHYol,
E7], $aefothoz E Aol EARE 307] NIR 5 °F
63.3%%S A3t of A9 BA F5 AIE AP &
I, STRRASRE AESHA] 7] wieol] dEdt omlofA
IPCC 7lo]=efRl 7122] Tier 1 ol FA=|A|9t A whgo]
Tier 22 7|0} At A W o] 3k mjelsh=t] of¥
= FRith E3h A= LULUCF W tE £ofo] Hlsf At
Aoz w7PE AHY W49 A7t FERAlE EAo] yEhdth
OJi= IPCC 7}e]=2R19] Tier 1 HIHHof|A ZA] Hjo] QujA0]
HaP7}E 0of] 9ok Ao=E AoE|o] Qlo] AFgA]o] AA|=A]
23 Q7] wRzoll Tier 2 olde] RS 2185171 flsiAl= =7t
gl g AP WS AEA Zidslof b wiiZelth 2
Aol = SYet 71 gt TEFAR] B4 flolo] ZF NIR
o] &2 o= ZA| Hlo]|QujA Rzo] ohgt &8 Amet
285 WS IPCC 7ol=eirIe] 7)o wet Aottt
(Jeong et al., 2014; Han et al., 2017). IPCC 7}°|=2}19] Tier
BF BeE- U5 R0 448 Tl glonk 24 2o}
7} 354 LULUCFOlAT 712 i@l 2 o whgaloms
B 7} 169 A7 A8 8 7} B0l Mgt wE M8k
o] 520 S50l Tierd: Aeial/| W] B2 552 28
O mofdh 4= Qlrt. WA & AtofAl= IPCC 7l =2kl
A AN 71l wek A1 R Tien)h 2 S(Approach)
< 15 39 $F08 JFHslo] 28513t (Penman et al., 2003;
IPCC, 2006; Lee et al., 2018; Lee et al, 2019) (Table 1).
Tier 1-& IPCC 7lo|=2iR19] HPHE Aeisio] 4] Hlo] j
2] 91 a7} 00 Ik AR Fgsto] A el A
SN A, Tier 2 27 HloloaAzl L4714 s
of| Z3FET} FAlol =7ILRARE 7dste] 283t A, Al
O = Tier 3= 7121 IS =0l 7[HRE AAE HEE 7
Wsjo] APYSH A9 YT U F7K5e] LULUCE Tier
= AR FEEE AJolet HiRlo] 285 A7t Sl=tl, °o

9ol 2] vloloulio] 4 2 4 4l Aot G vl

- 258 -



Verification of International Trends and Applicability in the Republic of Korea for a Greenhouse Gas Inventory in the Grassland Biomass Sector

QufjAof et A WS 7IE0 R BRIt A 59 4
o= =7t BA AEE &85l HE Approach 1=, 27}
A ARS8l o B AR Habt eklslk= A
95 Approach 22, PIRIEE A 7 RS A8 AS
£ Approach 32 7155FGTHIPCC, 2003). LULUCF o}o] &
5 A 7199}t EYEE 710 E AlESEl=T, IPCC 7}
ojl=gRIoA AlFsIaL U= 7= ofjt, SHf-dx, S
S8 2H-1%, 2058 A% Ed-a8 dd-ts, €
-4t 97l ERwo = ML) 7S dof| thet dge] w=
7R ek A A= AR HAE 9 719 diE skl
U Sjufetar, Zh=o] Aol Wt Al 719 thE areok=
739 A& "alo]| Alol7t Sl A o= Rt EYFY A
HAC(High Activity Clay), LAC(Low Activity Clay), AFJE
(Sandy), SKAFS1E(Volcanics), SAEW (Wetland)2] 5 |0 =
FEEHIPCC, 1996a; IPCC, 1996b; Jabbagy & Jackson,
2000). EFE2 AL 7570l wet NIRe| 751, EEZ 4
8313 Q= BE 7= IPCC 7lol=eRRl9] 7|8 mas A
o= wefEr

2. Tier 2 +Pg Aol I HE Ttsd EE

o) Aol EEE e HESe] T He 7i5AL 2R
5171 fIste] =il R3Esk= 2A] Hie] ufiAo] tieh &g A
= Sgsigleh W 2 e 715, B9, B4 olg %
Foll TE ZolE 78517| flole] 37H] ®iflzs H=a dd
0B 249 S E4S FAH SA57] Sete] 30 ol
EFo= FAIE 2AE AHSIIH: IPCC 7Io|=2iRIoAt= 20
W 7o) ¥igkE 71 AAIE HeIE Ak glod, =Hie] =
Atz 24 5 2597 A1§ )7} Bateck A A3, et
A L B3} 7171 ofFol §AE A 2] B o]
oF A&440] ZHoA] QPgE AR THE 4 1AL ZA] Hio|
vl wislo] VAL PSS TS0l At 715l
8% IPCC 7lo|=2RR19] it 719 &FE5 285k 4F
Hf) AP} Tl 7)o 1RElo] Ko A Rjol7t 4]

= EA} i, 2 ol Aol AV olg
7] Sstel A4 Bmel gge Iew =eX A
(Holdridge Life Zones)?] Bat7|& 7|15 Z-8slo] EH51

=

Table 1. Classification and standards for calculation method and activity data levels of greenhouse gas inventory

Criteria

® The simplest method designed to use the equations and default variable values (emission and
stock change coefficients) provided by the IPCC

e It is not spatially precise because it defines administrative statistical data for each country as
the basic target, but could be applied globally

¢ In the grassland sector, basic emission factors and simple equations are applied

® The same method as the Tier 1 is applied, but emission and stock change coefficients based
on national and regional data are applied for land use and livestock categories

® Emission factors defined by country require a higher level of spatiotemporal resolution and
granular activity data because it needs to be able to calculate more accurately for the country’s
climate region, land use system, and livestock category

® Tier 2 is subdivided into @ and b, where a is based on area and b calculates carbon storage

® In the grassland sector, a method of developing and applying country-specific coefficients to

e Tier 3 is the highest level method where a time series model and inventory measurement
system that can explain the detailed national environment using high-resolution activity data

The purpose of the method at this stage is to provide estimates with greater certainty relative

to the lower Tiers. It should be accompanied by extensive field surveys repeated at regular

intervals, a GIS system based on age, type/production data, soil data, land use and management

activity data, and specific methods for integrating several types of monitoring activities

® Qualitative checks, screening, and verification must be performed on the applied model, and
all processes must be thoroughly documented

¢ In the grassland field, a method of calculation is used by applying a model suitable for each

¢ It is defined as the total area for each land use category, and no information is provided on

® The level at which changes in land use categories are expressed in matrix form to confirm
specific quantitative changes in land use changes

Classification Level
Tier 1
Tier 2
by population
Method
the Tier 1 method is used.
are applied
[}
Tier 3
country’s environment
Approach 1 changes in each category
Activity
Data Approach 2
Approach 3

® A level at which information equivalent to the Approach 2 is expressed as spatial data and
points of change at the regional level can be confirmed
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L, ool ofsh =l 715t FTi(1.33%), 2TH(63.06%), ‘HTh
(35.61%) = A=t Holdridge, 1967; Jung et al., 2003). A}
WA= 715 E7ol o=t Asigioy, 5850] £AF 59
£ ok TEollM 9] o2t 2AF 2PgollA Wl 719 Thet
o 719ee] ZA] Hjo]uA sfjEo] A Ueht 371 ZAPL
TR o] ZFollA Al Al Il 719 10714y 2

ol 719 574, def 719 137148 M= o8 el
il A 19714y, AJ4] A% BREA] 5704, AHRA] 4704
& F 2871140 thigt @ ZARE 351tk Fig. 1). & ¢
A ZARE I 715 A= A RS BUEE AR A
Holl YRolo] i os WA Fa1, APt Fof ARAE =
FolA] om, W vt =2 E/Jo] UEhth olof wet %

A O] RS o] TiEglo] TiRAAS Pt Sk Y
7\ @ 2ARKO] A9 H2A) 29 W] YL, TF 5

o] FHE 2J=e= EJ‘O] Aom, WESh= 715 571 tiefst
7] wEo] A BIES A AR Choe, 2013; Bu et
al., 2016).

A AL AlP|Es= IPCC 7o|E2RRIoA AXGE EY 5
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Fig. 1. Survey site location and climate zone classification
map.

=jof] BX5H= HAC(High Activity Clay), LAC(Low Activity
Clay), AFEE(Sandy), SKES]E(Volcanics)of| tist k& S5}
7] Slsto] SEATHONA wolet S EoRY RS vigos
X1745}199tH(Rural Development Administration of Korea, 2011).
3 4 i 2ol Aol g G 0w Ji

SrapEiglon], WEAS] 49 W= o] ololxlA) glo}
o sloloujATke REstR S Aa WEoR QI8 414
o] Hjo] eujAsgo] ZAdt AHS Vo= SIgitt AxA9] 74
G 78} &r5o] o|FofX|R] 9k o]t S|k AR A
AETD oo]'o:] Z|d| vloleujAgke ARESIGE AER WS
A ZAR] W 30 cm x 30 cm 2719] ®IESE 3 HEEOo R
*.:117—‘1'3}04 @ Hloll B3k AVt Alske] Hle| mjiAE
bl ;S‘E? M\:}(Park et al., 1977; Bobbink and Willems, 1987). Z+
= Wg& A Bloleufiio] 2k ES A5 A
710]01 74%%% 275131, YAEA7|(Flash EA 1112, Thermo
electon corporation, US)E E3| €4 kg EA619ct &%
212 59 5% 2] vlo|euasl ke FEE o}gsiol
ZEE Boly ulo]QuA U] BhAERS ALYl T %X Hlo|
QA e 3o Alolrt EAHEA] ERIsISIT IPCC 710]
2Rl =9 A9 7] wet 719, ol 7%, EYEO
U Hjol2 FEIgon, ofe] Wkl Wt Hole] §op4S 7
Zo17] Yol LHuhA] FAREA|(One-way analysis of variance,
ANOVA)S 2H8519Itk(St and Wold, 1989).

l' m[o

mé

Ior. Za+ 2 0

1. =2 NIRS| 8 A &

%A vlo] Ao gt 27PE NIRS B3t 23, Tier 12
2470, Tier 2= 671=%, Tier 3+ 072 UERITKTable 2).
7] 20K LULUCE W & opo] wls) Acfdo. 47 5
o] wko Foz Whslelck LULUCE % 7 B3] 977} 4
=] A Bolof| A Tier 10] 971, Tier 27} 157§=, Tier 37}
6712 ke olt) 2A1E Toks Bt vloloni
AR Fofo] Blwo] QlojA % Hio|Qui Ao Thet AFY a2 W
o B0l Uegteh. 24 B9 20| ofgt AP HRES Tier |
o| 137l=%, Tier 27} 167=L, Tier 37} 17)=20]7] wj&o] Hfo]Q.
o] et Tlo] AehHOR REE Slsie A ¥ %

IEk. 2] Hlo]ons R2e] H Sz0] T Approach

2 97l=, Approach 2= 16715, Approach 3+ 57)=<Q1 A ©
2 EFER A 29 4 LULUCF Y 7t ot 554
o Ag= ] o] 11 Aol EAfst] e Hojer

1. OO0
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Table 2. Tier and Approach levels in grassland by country

Grassland Area

Grassland Area

Country (1,000ha)* Tier Approach | Country (1,000ha)* Tier Approach
Australia 395,407 1 3 USA 237,600 1 2
Austria 1,810 1 2 Bulgaria 1,891 1 2
Belgium 519 1 2 Czech 974 1 2
Canada 15390 1 2 Estonia 231 2 1
Denmark 345 2 2 Greece 4,600 1 1
Finland 26 1 2 Croatia 1,469 1 1
Germany 4,929 1 2 Hungary 1,057 1 2
Japan 944 1 2 Iceland 3,010 1 1
Netherlands 980 1 2 Lithuania 891 1 1
Norway 169 2 3 Latvia 629 1 1
Poland 3,387 1 2 Romania 4,685 1 3
Portugal 1,769 1 3 Slovakia 524 1 1
Sweden 1,200 1 1 Slovenia 305 2 3
Swiss 1,091 2 2 Turkey 14,617 1 2
UK 11,180 2 2 Ukraine 7,951 1 1

* International Bank for Reconstruction and Development (https://www.worldbank.org/en/who-we-are/ibrd).

o] vlmoj MEHE 7K eFe Aos EAESI: A2 =
< TI5ke SHl BFRl 719 ie] A8 & ol wek
Br=d), [PCC 7lo|=8Rle] EFHS Aeist AL A A7t4
919] EFol7] wheol =71 Haje] Fakt A g 7S =
R %] Ueldtt ¥, 35, 7iuth, 290], A9,
SEHYok= 571 W 7IFHE A=< ARl 9A Alewstod
AE3L AUt EFFY] - [PCC 7lo|==RIe] &7 AAES
Hpo| QujAo| FASHA A-gstar QIlon, 7+ w7l EXuE
< Bl RS w7k wRE, k2], oiE LYo},
SEHYoo] 47152l Zo' et H o552 &5 AR
7= Aol ofEsi=t], 22 NIROJA LERd v} o] Zxt
29l A& o] W2 Zow FrIEIH

> %

4or

2. 29| NIROJIA LIEF EX| HIO|QIHA B2 2AI7LA Ol
E| AP AMAl S I MEe FL YH

=] NIR 24 23} 7 Hlesr) 28 A WS Tier
1(80%)°1al, HL =& Approach 2 (53%)= UERITE %]
Hlo|QujA HEo IypHa Trid A9 o] ARy gl AHe
949 Setol] SIS W 5] Tier: Agielsh
T APY o] AlERLE Hig ElA] IPCC 7lol=klE Tt
e ol TR A9 vekch S5, 24 H}OE&HH*
W5k 00 7l Y F7159] NIRWE 27] ¢
AP R, - Aol dijt HiHe] 4R EE0 e

I=R=S
T

7897+ Uesdt]. o oA wjRo] £ uf, 2] Hlo]QujA R
—‘jr-o# A A2 7F H712] BRo) o) ttst AR AAY A
B3 APY Hilo] JiSo AW Aol aiEl= 2ol 9l
= ADME% LULUCF 4 B} Eofso] Atizos A3k
= AEisial e Ak o] tE Zog BAESIH. o]
= ixl Ho] QujA0] W3Rk 00 =2 7IEsh= IPCC 7lo]=g}
Q19] Tier 1 WhHo] AFYALE 7|A=lo] QIA] ot ¥ 7|2
AG7t EE0] 8ol 7hssHeE M=ol Sl=d, ol=Rt
HE U0 R 7} 37450 Aol Y5eo] 24| Hio|emA R
o] A8 AAE 9t 2= wE) ol2fgt SHolA 24|
Hlo] QuiA Ro] thet %A 53k metstr] I8l Tier 2 oV
_,] A]—X—] H]—\ﬂ& XLQ.O]._‘]‘!__ DILS ;1L7].__,4. 1:1501 Tier 10] x4
NIRO| =55 784 EAE oA HESISITE 8 Aolg
o= PEES FEERt ﬁﬂ, 1) 24| o]& ¥io] wzt = 1
TRt =7 AGASE JeR=A] o, 2) 2A] X W
o= HE A Wﬁ} APS sk=A] o, 3) AREE <l
A 9 SERRS Aol IFA7I=A] o, 4) s
of ofgt Wslgo] AFYEEA] iR EEE|QIth
ZA] o] WHol| WE AolE Aol Y= A7k TF 2
2Ego}, Fiut, ginfe, A&, L29o], A9)A, E=HLof
87=o I%EH&E} =7PERE AR E57729] FHg0] Alel= Sl
U A5 AlERE RSkl S7aRARE skl 247k
RMIERE Altol= E40] Yok A-8=1 Qitk 24| 1
Bl gt B SR oA veh=dl, 559 4

II.

5] m[m mE r

¢

ok &4

Nr
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W et T W] weEt RS skl ARAE AR
500 it 2l SRS Wil HaeE 9 APgehs WAk A
Skl Utk @ AEZof, Ay, E9o], AN, SEH|YoL]
57 A=) Aol wet 24 13 AREFsIlem, skl
57 7152 T 5 9 A%, AN Bk, A9 219 ot A
o= BALQTE E3L dinfEet Y 27l A, AfEA,
oY ZA] S A8k Sl ol2et w7kE F &A] Hio]
QEfAO] AFY RPHS Tier 1 0= 21831l Sl o, oA
Egjof, 7y}, Y2 A Hpo|QuiA ©ASA WHob} Q=
ZA0E 7Skl oy Al R8s FHESHL e AlE &
o, FF o ¥ Tiers 2-85k= oA &5 2w 9 =71l
FAGE dARCE A 8ole= ZoR e Y B¢
A2} WmA]9] 2 Hl&} 0§ o] thet AAE At
7] el @A AlolA Z2A] o]§ WRio] wE Hlo]QujA
WSS S5k A AP ek w9 2A)= ol 8= A got
AH3L H 24, PRAZ ol E e A, HEARE fAE: =
A& 2 o oL, F5EA9] o} HEAof| tigt Am= 5
ZAPER O] 22| AFRAIE E35) AT ArHMinistry
of Agriculture, Food and Rural Affairs, 2023). ¥, ZA|3<]
AeeArs 24)9] A B wske selel] ot 2How
=] Whzoll LULUCF ZopojlA ZHE Sh= 57t Al 7|
HHe] Aol AHAos E85]7] of#E AP Uk
ZA] 255 9] Y Ho| QuAE 4] Hopof| ZIA[A At
okl A= A7k S5 WS, YIEHs, AN v, 2R

offol, eheulo}, Zxjol, Zzwole] ofolglct ZA)e]

SO Ao} SIAIE 2] B3 U] BEshs 2R %@
2 o, PRyo] et SASAe 245k ol B A2
of thet 4P Atel ool i A 9 AE 285
= R 24 W Aol gt @ ZARE B9 AlSE st
o A8sh= Y F 77 SARICE 2A] Wf EiESls S
AL weke FAdsto] At w Ao] FEE BEskE A
7R SR B35k A AR FARE FElE E3Esk= 3
+ 712 PEE =28 uet E3Esks B9 2E o Atk
AR FARS AR UHA] FEjo] i AlES dRHAR] AH
oA &= A iRl o7t Q7] ol HekAQl st
£ olide 24 W S A0 oigt @ AP 8ET
(Peichl et al., 2012). = Tier 1 2A7}A oMIEE| oA 2X]
O] HIFE A-E A FEAIR Agolelal =t o] 7Ie& A
9] Tierol|A] FLoHAl 285t S84 W thofst EX] mjEo]
tieh 127} SRb=|ojof o Aok
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I QU=dl, ok FullCAM AARLS: B3l S &S AlSAHE o=
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g 4 Q= Aol ItKKing et al., 2011). E3L ARE= QIstH
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BlEE= 20 7Pt 3571 ARE| ot Sl5-AEo] A
AR o FgE]o] Q= v, oo H71E2 A 283} At
A= QU3t Hobd S5Fat AT AFgo] et S5 =Tt
ulEo] QA FAL BEHA/o] 7] wiRo] H-8of ool
AUtk FUe] e EA] 280l thet 57} A A= A7 5
AstA A=A got g dell EAI7Y o712 4= itk Atk
A7t BEX) wE S0l Adgle] o= dgd®
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o7 Agstar Qlo] Fxie) 7|5ket ALt ol HAS TRl
o2} Agolr}. ol TAIE FE51] HIsiAl= Approach 3
0] Fdols 371 AAIG &6 A=S] o] 8 Y
Aol

QI ol ot WalS 1kl Sl Wk B A
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Fig. 2. Example of grassland classification and detailed land cover composition in Jeju island, Korea.

A, AbaREjo] gt w7t AHE Eolel A H 7|EE
A 2oFE SO = 7|Z5 0] glof ZA|oA ApAAsfo] Bk J
o] ESPAFIE T3 2A]9] T o] He AFE A &
A} QITE S50l Tt JRRS meleh A ] ARiRAF A}
25 8wt A3k, 24| vt EUX|skal 9lom ol= <ls)
2] $20]| oJ3F FRRE gRIg 4= ISl

AHEo] EAEAE 710 o1 o, M9 Sl ot
oFF Z2A]9] FF G 24, d& He|emiA, YA, HE, =
59| 947 o]RolA SQlthFig. 2). A9 ¥4 FFUCEHN
7150k 84 2A9F F Ho|eMiAR £ 4= 9low, A4
TEo] ofsf ERohH wE-olwE, T, sieAeRE RS
T Utk ZEF7F A5k 2419 % o8 /300 w=t Az
Ao} HimA|R REE N, U] ARgos fxAR HEAE 2
F G0k 54, HEAT Yok 5 AxAet HEAE
E 2YohA| o= B0 E AlRdr). BhH, WA A0
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ZA| Ho]oujA B 2ATEA QED] 4FY9] 43S A
ot 5 #ol7] felir= AIRARI Heks syok= 3 AAVT
ke " 27} QItkMeconkey et al., 2019).

ZA] BEx= 719det EYRY F 7K 718 85k Ao]

Tier 20)4 7F S5 :220) 4F4 A2 BARSIT Smith et
al,, 2012). EFP] A FPIAE IPCC Fo]=eilolA A]
A 55 A 9 e AAE 483 ARE 2 % Qe
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Q19] 715 o] 483 H, B F1FelE 1ol 71
270] Jajo] A= EAVE Uk Park et al, 2018). web
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7} Ueh 22 SRIslsEFig. 3). Wel 715l Aske
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Fig. 3. Differences in carbon content for grassland biomass
by climate zone; As a result of ANOVA analysis, there
was a significant difference at the ©{0.001 level.
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0.31), A5 2.13 Mg C ha'x 1.12), & 715= JARE
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S ZAHE 2.48 Mg C ha''(& 0.62), A|3H5- 1.20 Mg C ha
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ZA= Il ot EX] o]ge] wet HiEA], 7150 2t A
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@0l wet o7t Yeh k= 2k ERIsSIhFig. 4). A0
Al 715 AdAlol oJsf Rk Wi B 2R RO B9t A
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Fig. 4. Differences in carbon content for biomass by grassland
use type; As a result of ANOVA analysis, there was
a significant difference at the p{0.001 level for
above—ground, and £{0.009 level for below-ground.
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SHA| FEEE E40] Ueti(Fig. 5). SHISIES] 24| A=
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Fig. 5. Differences in carbon content for grassland biomass
by soil type: As a result of ANOVA analysis, there
was a significant difference at the £0.001 level.
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