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ABSTRACT

Purpose : For carbon neutrality in 2050, it is essential to reduce greenhouse gas emissions through settlement 8

development. However, there are not many domestic application case studies on carbon emissions from
development. Therefore, in this paper, IPCC G.L 2006 was applied and greenhouse gas emissions were calculated !‘E_FZ

by applying them to actual cases. Method : The amount of carbon accumulated in the process of being developed
as a settlement was calculated. In addition, scenarios that can statistically reduce greenhouse gas emissions were  Settlement

set. The results were analyzed by comparing the two. Result : All carbon emissions decreased according to the
scenario change. The reduction in carbon emissions is a total of 1,110.7 t d.m. It was confirmed that the biomass

Greenhouse Gas
Carbon Neutral
Carbon Sink

emission in the forest area was reduced the most. It is expected that the results of this study can be used as basic data

to advance the statistical calculation method in Korea.
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SEuete= 19934 7] 58 9F(United Nations Framework
Convention on Climate Change; UNFCCC) ¢l 7}9Js 1, I E
9|74 4 (2002)t o] @GA(2016) HIES Bl 247tA HLE
QAR FAALE] O] i FHof| FRokAL §lTh 2020 ol = ©AFH AHS]
2o Hghg =Ra}7] 918 2050 HAFHE Adst 2050 4]
AetAadzd el & skl

oje} Zro] LeuetE ZFt 7t HAA A R 7|9 W3} 9|
718 ZFEsuA 247ts ZEEE(Nationally Determined
Contribution: NDC)E A5k o] 5 o|gst7] 913t 82 7]&
ol1 §ltk. NDC& 59 F7]12 Al&stn, 57} 2A7FA QI E 2
K 314 (Nationally Inventory Report; NIR)E &7l it o]+=
715 stof| Tt A E7E F A9l IPCC(Intergovernmental Panel
on Climate Change) %o w2} 24311 glow, ‘IPCC 7tol=
giel’of] MW oy, 4HAFA, TY, EXol-&-EAo]& W
QS 7R SN RO R ERote] JIME S AHE AA
Star Qlrt. ofof] siFE= RATIAE o4tREA(COy), HIH|S
(CHy), oA 4AN,0), FABSEAMFC), IHEoiei
(PECy), 23 (SFe) 6F-0ltH1].
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57 B2 % ‘Exo]lg-Exo]g W3l & oY (Land Use, Land
Use Change and Forestry; LULUCF) 9] S|4+ 2of= AF 2],
A, ZA, FA, A, VHEA oW 67HA] EX[o]§ E
Frofl whe Ay

A -2 Ut NIR E A= 7
£ Z-857] w2l 51101%7 S 7@@“30] N

Z0] B35t Aol H[1 | o gl
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ole} Ze Al dfFdZ St AYdATE= oI Zrh
Jung(2020)[5]2 LULUCF&0oFe] 2 A7tA ZA| 2} =3
WA A5 T EAlo] 8RSt HEE A0 F
T2 AASHY .o H, Jung(2011)[6]S LA A S Bof
WEE 752 o) EAAYS] £ D EAULE Telalo] £4
b CWEE FE= RES AASYh Choi(2020)[2]9}
Hong(2021)[3]—3— T2 FZ o] 2ATEA O]‘ﬂia] A& Slof

545 75 W % 27 Aslol T o4t
:rLE "”\]O}Oﬂ‘:} Lim(2015)[7]& 47k~ 2
Ht 2F EA A A A A Ao it AFE
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Fig. 1. Analysis target site range (satellite image)

b B =2olld e B Aol 8ollH AFAz /i 3 3185
g o] AA A E A-gste], IPCC G.L 2006 7|5Fo 2 HiZ 5]

¥ 4> 2 oo
ol,

12, 459 3y 9 4

2 AFlH e AFA =] EX] o]-§ Hate] whE AT HiE
F e S8 Al = BrEA A FFA 7 AeEHE B4 tdA
£ AAs. AUdA = FATAHET A BEE F L7
£ A4staon, & W22 1,687,687.82m o]tk A2 A4 A
b2 M= Fig. 13 2t

g2 o] Exjolg w5 HAn A8 & EXo]g 25 E WA
& AFET § IPCC G.L 2006 A H-5 S-4oto] A&k 4
skttt

ESF AFA AN A L= A s A o] gAaufEF o R At
Aee 7|2 g Y E =54, Ve g gasr Yo s A
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HAE = e A o S U WRE B8 A Wk
skt
2, BFA 2471~ 44zt ol
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AR = 71T RS 9710 Tt AT FHE2k eE
27T o]tz fAleta, 1.5C =2 AAI5H] §la FA ] AEHE
AASH= ol & B4 201549 dr AL st 1 E
ot megA o] Aol Me=tE ZFFE FAALE] BRI 247}
A2 A5 AT BE F2S AASHL Sl AolH, A7 FA A of| A
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Table 1. Comparison of Kyoto Protocol and the Paris Agreement [5]

. Kyoto protocol New climate system
D
tvision (Pre-2020) (Post-2020)
Comprehensive climate
change (reduction,
Scope Greenhouse gas reduction | adaptation, finance, skills,
capacity cultivation,
transparency)
38 development countries | 177 signatures, 17 ratifying
Country + EU28 countries
Goal/Setti . Volunt tribution /
CaVSCEINES | Consistent / Top-down oluntary contribution
method Bottom-up
Fulfillment First : 2008~2012
. 2020~Five- rt
period Second : 2013~2020 fve-yedr repo
. Implementation compliance Transparency scheme
Mech:
echanism system (MRV Compliance)

o 3, 217 7] %25 15T olst 4], 54, NDCH.1, Al
A, SHA 21 0%, WA, olAdA O, T, B4 A =
QJole, sel @Al 7122 TPCC2006’ 7Hol Eateloleh.

HRAL dyd o 230 HEo| 28 o2 9]
e £ o] ] A Ao cheksha Bxke B4 o8-8 7 =
o) gov], EA% E= 2AL Aelohi 21e G4 A=A
$7} £} getA obA kA wA AR Bjg AL Aat R
Z:5}0] 57 A3 o] o] 20177 ¢ra QI ole] 95 EAZETA
oA 20244 A BE BA AL 9l ole} Bl BEA R

A7A0) oA FAFSUL B EA% pAAR S50

DAL AT 4 Qlom, QAo =0t TY, EAE, T
% 59] 28 0] gtk sHATE 9 2futebs obd] 4EA| 9] £2ef tfst
o BAF4A0 2 A 9 BelshA] R Q7] TR LA7A
QI ] Aol 517 93 oIk, whebd A9 A7k il
2 4ol 5] Sl SRR A5 W 57, e, 34
5 Sa g4 et 4R ZA0] Wasky, o2 4ge] Slet
A 9 1974 o] BAAolet.

Kim(2010)[8]-& =] =417 4 (1.9~2.9tCOy/ha/yr) ] CO;
ko ) ZAA(5.12~15.52tCOy/ha/yr), Bl= EA] 4|
§7(2.9tCO,/ha/yr) T}t Hlwoto] B2 f=x]o]H, 4=50] &
A5 9] Apoli= 59| Fi, ASHE, AT
2 F4stat
Jo(1998)[91= & A =4 o]l AAH Z(
&, LE YR, 93U S 23R B o
5ol w9kt CO, ol %, 423,
eyt 4 E ol ¥ 4= e 2ol 4
7HeA Astaig o2 A %S Altetet
Park(2009)[10]2 = Al 54 4
£, Hpo| Quj A7 2 &Y 3
Aol Eouth /iR a1 9 1 AH, $EH A
YR, wepA| oo}, FHFVE gAA A= CO,
ket A, Hio] QuiA FIHE-2 BEHUR, LE[UR,

A oR e
o T

N
PN}
o

B> ool ook
ro o > 4>

T
1
of

ox N o2
A =

o

_I
30 of Ml N

2 g rfo
o 2 g
ox H i

e

ue, oft oft
2

lo ot P
ek

A oo g
i)
=
=
H
N
N

¥
do
N
10
1
2
e,
ox.
2,
i
do
g

(o]
EAY:)
£ o rlo oft Hfr

mo ofN P Hx

i R
o

=
U=
=
ar



=21 .

olo} o) A4 HFA 94 B BAF4E ol A
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2.3. LULUCF

EZjo]&-Exo]§ H3t 9 A4 (Land Use, Land Use Change
and Forestry; LULUCE)" &ob= ‘A2, 742, ‘221", "4,
A, T7IHEA 6712 2ol ol wheh A Tk FEA
1(Annex1)=7}= =7} E 114 (National Communication; NC), =+
7FolHl & 2] B 7 A (NIR), 2 ¥ 174 (Biennial Report: BR) A 7}2]
B ME B5 ZHAdsto] H argof 1A]|qt H| 844 (non—Annex) =
7be S7HE A 9 AR E AT 2] 0}01 AlEstd AH5].

LULUCF ZoFo] #4782 sHSMAER e} S Eu-5H7o]

o, AP 7] = AR ek %txwgﬁl)%%%ﬁﬁﬂ%
(&3, 74t (ZzA))0]a, LH EXFH AL A FA]
2 7]eh oI5, 111.
B B 7HEA = A 7|18 LH EAFE Ao A A4
Yot 9o, Kang(202D)[4]2 A T EE AF S =2 Tier 1,
approach 1 %082 FAE 4Hste] Ex|o]§ wate] ntE &
F& &0k

LULUCF 2oF¢] &4 S-HiE&=32
717+ desto] 4 717 gA SRS & A HY, S
etujEo] FAlo EA ok 5445 7Hth Kang(2021) [4]°] w=
SA7IA A S EoPd BEA R B4 FHlE T AE
Fto] ATt A A1 FAAE O A AR SA=
of E7]o]-g Hste] gt A|A| B 4] A= g (24 20 | SAA=E
EAAES ) FEoR TR FAR), F A= EsAtE T
%, A A= =71 EAE BHgR Alg 9 S E SRS

O:

=
=

P

==

3. CHAR] M3 2 24

3.1 WA A3

)

N

Q2] Aol B2 B0l 4
Slal e Ex|ol & Hofol 4 A= 185 EH
o}, BAGARE oA o] AaE T
Ao g Agaisch B 917 A
oF 1 7km? W glo]e], oA o] A4 HEA %
SAREY S 1942 R,

N
N
[>
=
o,

HSHA HEE = 2
*o*

_;0 rlr
J—OPNE

£ XA o

N

ox

_?L

L
g ox

ot
4 %0

O o rr &

rlo
Iy
=

3.2, A 24

Index
Orchard

Canal
Rice paddy
Site
Road Site
Pasture
Cemetry
Forest
Mixed land
Factory Lot
Upland Field

Filling station

OpOECOECOEEEOCOH

River

Index

Government Complex
Square
Neighborhood Park
Green Area
Road site
Residential land in downtown
=X

mEn

o

Multi-site
Kingergarten
Detention Pond
Electric Supply
Site for Religious use
Filling station
Parking lot
Medium-high density
Medium density
Medium-low density
Stream
School

OEEENECOECOEED

| Jujs)

b) Target site development plan (land use plan map)

Fig. 2. Current status and development plan of the target site

Table 2. Land category present condition of analysis target site -
Serial cadastral maps

Land category Area (m’) Land category Area (m’)
Park - Tractional Pond -
Orchard 20,281.81 Forest Land 653,095.27
Mineral spring - Miscellaneous Land 5,009.18
Canal 65,478.29 Factory Lot 1,712.72
Rice paddy 404,387.83 Upland field 306,916.27
Site 20,701.37 Embankment -
Road Site 14429051 | Site for religious ;
use
Pasture 493.56 Site for filling 1,132.94
station
Cemetery 257.63 Parking lot -
Historic site - Site for Warehouse -
Water supply site - River 63,930.44
Fishery - Railroad Site -
Salt pond - Sports Field -
Amusement park - Site for a School -
The gross area 1,687,687.82
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Table 3. A development program for target site — Land use plan

Use Area (m’) Use Area (m’)
Government Complex| 24,187.50 Detention Pond 46,515.58
Square 115,234.38 Electric Supply 838.18
Neighborhood Park | 122,538.19 |Site for Religious use | 2,665.33
Green Area 175,261.66 Filling station 4,864.15
Road Site 297,207.44 Parking lot 11,860.40
Residential Area 42.369.40 . |Medium-high| 125,055.25
Welfare 18,963.86 H"S“if;“g Medium | 382,362.28
Multi-site 20,498.86 K Medium-low | 170,107.20
- (density)
Commercial Area - Low -
Hydrogen Station - Stream 57,091.46
Kindergarten 12,411.52 School 57,655.18
The gross area 1,687,687.82
Index
[] Cropland

[ Forest land
[T] Settlement
[] Grassland
B wet land

a) Before land use change
(Cropland, Forest land, Settlement, Grassland, Wet lands)

Index
[] settlement
[ Wetland

b) After land use change (Settlement, Wet lands)
Fig. 3. Before and after land use change of analysis target site
wgE 2 b 4o BAg AR glow, B2, 1l 7
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4.1. EXol§ ¥} 24

IPCC (2006)[12]141 9] Tier 1 $+~F20.2 Ex|o]-g Hs}o] mH2
SAERF A S Ao A8 A0 Ba 4 HIlgS AtE
sfopgttt. o] & fleliAe $AH 07 AL AL 4fo] A H1}F EX
Ol AYLF] Bk V|EE TYUT ERFHLE HF3t o= A
o] W @&t B dFo| = LULUCFRoFO] Exjo]-g T2 1l v2
71Z0) whet AR, A7), A4, 222 BEe § A=A
APgE AAotlt Exo]l A8k o] &k BF F obd-g A <Jet
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Table 4. Detailed area for land use classification

Before land use change After land use change
Classification Area(m’) Classification Area(m)
Settlement 238,582.64
Forest land 653,09527 Settlement 1,630,59636
Cropland 731,585.91
Grassland 493.56 Wet lands 57,091.46
Wet lands 63,930.44
RESE BREAFAR Aot on], B4 Bl SR s 9l
1§ 259 SRS PP BHS At
o] ¢t A= Fig. 3.4 2ol 2% eH, EXol§
w57 9 AR WAL Table 4.9 2t}
4.2. BT A
SaZ AT S ) A4 AE) A, 537, 24 9)
WHG AESG O, ol onl 2, TAG71E, Bl SR
B350l A5 A& 7|22 2006 IPCC 7ho] =akgloll A A A]
St et EXo| A W85 A2 o daF AT A A2 285t
HHH12]

1) vfo] 2o~

Hto] e uj A etAZ7] Wsleke EXol g Mg H G55 ©a
EARI G T AR e GER| Fog ATt 2 A7
A AF2] A4 T ato] Quj Aol 2.2 gl 7 0 JpA st ()
2 Hgotylrh Ag A ARASE 20 Wse] AAY 7] E vie]
QUi A ZAHE 7] Zkel 120t-d'm/haS gl oo] ehaiol|A]
AzFFo 2 Aghd ga B&(CF) 0.58 F5t9eh 544 = 4.7
E Cha '3t Agstglon, 22+ 20 ths 7|15t o] 244 vt
o] QmjA 0] HTAZkel 2.7t-d'm/has 2-&3FATHEq. 1)

A Ceonversion = E(BA FTERi — BBEFOREi) (Eq. 1)
XANAor oruprsi < CF

A Ceonyersioy - BFO1 2l 28] ©haZ27F 2 7] W} [t Cfyr]

B yrreg; C A8 Ao FAZHEF [t d.m/hal

Bprrors : A8 A vpo] QufA ] &4 ZAF [t d.m/hal

ANAor orams - 38 A A EAOlGRF WA [ha/yr]

CF CAEHY RAHATA S ¢ C/(tdm)

i 1% H EA 0|8 9

2) IAM7E

TARIE G 4FA 2 BE T BLFAFS 0] 0], o
F 2 20| Qolupy gtk JHstel Agakatt, IAMR 71 BL
URIET IR R T 5 900 QT AL 3w T
dotsict. Eo AREAAAS] SRS AGe BGT 111
Hl-& 2 BRgrha 7Pote], A A] IALRT|E 712 A2 17.58
AFgSITE. Aol o BE Ahd|aelo] AR W vds AR



orday .

DEARI ol e s e wh AT Gl G B B
3 0,402 28 3H9IcH4] Eq. 2).

A CDOJI/[ = (C’I’L - 00) X Aon/ Ton (Eq 2)
A CDOA{ 1*}%7]%9‘] cﬂZ} \_5\—%&!%}: ‘ﬁi}, [t C/yr]
Ch A8 A 1A E0 a4 [t C/hal
G A8 7 G729 BA5AF [ Chal
on 8 5 A4 [hal
Ton : E;q ;\ﬂ% 29 7]71'_} [yr]
* et A ] kel tieliAlE 209 0 2 ofar, ARk 9]
ME1do R gt
3) BEY
Ege2o A8 A frlga SHZFEC0C)2 &4 S4F 7+
& (SOCrep) ¥ 28 H AlG(Fr, Fye, F &2 280 889 EA
2 AT f71E BEGS EAISH] S Aoz 7Hskal A
StRom, 2], 5782, A A B4 Fu, Fug, Fr o @2 712 &

ARYETE Faste] fRluRte] EYPEE HAS LACE

70.60%, AHEEY 4.09%, A9 ] SRR} 25.31% 427

o

AgstgoHI3]. B 77184 20 7] 232 LACE Y 63, At
HEY 34, ShAts]E 80olch. 22 e drof diet A2 ¢l &3
ZF A Q1A= 2021W AFEABE 27} LATIA A A7
9} IPCC 2006° 425 F-3HATH4, 12)(Eq. 3).
A Cyp = (S0C,— 50C,_ D
Mineral ( 19} (0-1T) )/ (Eq 3)

SOC = X (SOCyrpp X Fry X Fyyo X Fy <X A)

A Chginerar - 771 EFO AT G784 S4 5] #E} [ C/yr]
S0C, s a1t s o] Eok 471 ©A(C) FA%F [t C]
SOC - 1) APA 32 EF 47] &4(C) F4F [t C)

T D ZF M EE] 717he 238k 77 [yr]

D : A

]
SOChup  : BAC) %4

Fy, ] o} § A2 HolLH 5% £ o}§ 54|28
ARASAL, B

Fue Tl A7 (B2)N e ARG A, H99E

P {712 gl T A3 W A%, 9919l

A 1 249 20 24 94 [hal

¥ De ARt o= 2090, Al (Fy,, Fiye FEol 28 dd

* 77F 2204019, o] oM 7= D= tiAHr.

Fue F9 gholl 0.8 283t}

51 BAFA Agol e SdamEF

B XA A= 318 =
=)

A2 Ao QA=) A, 537, e, B
Aol 8 AR 37A Gg BL BAohe] 4 £FER A2 F

.S} o] At :
A A AFA 2 AL EHA HjEEE A 2 Hiole
o2, TARGIE, EOIA 242 3,905.40 t d.m, 376.22 t d.m,
820.13 t d.mo|™ % 5,101.75 t d.mo|t}. HA A BFA = A
SEHA Wi EE s B0 oF2 Hio]QmiA 34221 ¢ dm, EYF
917.41 td.mo]™, & 1,259.62 t d.mo|t}h. 2o AT &2 A&
EHA oS gA 0] F2 o] @i 0.14 t d.m, EY 0.63 t d.m
o™, & 0.77 t d.mo|c}.

~

5.2. AFA gawmEF A7 et

5.1. A3t o] B EXo] g0l FFA 2 A5 M o

Fo| Fart MEHS RIS, ol A& Ao TdaFAFo] 4

a) Forest land —

b) Crop land — ¢) Grass land —

Settlement Settlement Settlement
(Area : (Area : (Area : 493.56m?)
650,923.48m°%) 728,158.48m’)

Fig. 4. Area dedicated to settlement

Table 5. Carbon emissions of land use change to settlement (before
applying the scenario) (Unit: t d.m/ha)

Carbon Carbon emissions
Classification accumulation of | of land use
before land use change to
change settlement
Forest land — Settlement 3,918.00 -3,905.40
Biomass | Crop land — Settlement 343.85 -342.21
Grass land — Settlement 0.14 -0.14
Dead
organic | Forest land — Settlement 377.43 -376.22
matter
Forest land — Settlement 822.78 -820.13
Soil Crop land — Settlement 921.82 -917.41
Grass land — Settlement 0.63 -0.63

(©2023. Korea Institute of Ecological Architecture and Environment all rights reserved. 9
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Index

[] Cropland
[ Forest land
[T] Settlement
[] Grassland
B wet land

a) Forest land —

b) Crop land — ¢) Grass land —

Settlement Settlement Settlement
(Area : (Area : (Area : 493.56m’)
542,359.74m%) 578,175.18m%)

Fig. 6. Area of land use change to settlement

Table 7. Carbon emissions of land use change to settlement (after

Index applying the scenario) (Unit: t d.m/ha)
Carbol Carbo!
I Forest land n on
Classification accumulation of | emissions of
[] Settlement before land use |land use change
] Wet land change to settlement
Forest land — Settlement 3,918.00 -3,253.80
Biomass | Crop land — Settlement 343.85 -271.71
Grass land — Settlement 0.14 -0.14
b) New plan (Settlement, Wet lands, Neighborhood park, Green area) Dead
Fig. 5. A existing plan and new plan of settlement development organic | Forest land — Settlement 377.43 31345
scenario Matter
Table 6. Area comparison before and afier scenario change Forest land — Settlement 822.78 -683.30
A existing plan New plan Soil Crop land — Settlement 921.82 -728.41
Classification Area(m’) Classification Area(m’) Grass land — Settlement 0.63 -0.63
Settlement 1,630,596.36 Settelment 1,332,796.53
Forest land 297,799.83 Table 8. Carbon emission reduction of scenario (Unit: t d.m)
Wet lands 57,091.46 Wet lands 57.091.46 e Carbon emission
Classification .
reduction
F2 2 ALEHA AH "HA SHAS H|Eot Ao R AR Forest land — Settlement 651.6
7] fjRou, o] H7telr] e AFA] o] BE x| tja)A] Biomass Crop land — Settlement 70.5
L gharl HiEE A ke A 0 2 A st uhAl 28-S B B4 A Grass land — Settlement 0
- Dead organic matter | Forest land — Settlement 62.77
o2 Hl&& A7s £~ Q).
] f 5 = Aag A R Forest land — Settlement 136.83
o] u a al o] ol
O_W & =iie] 737, Sha miRe] 2] 5] 8l S de @l et Soil Crop land — Settlement 189
o o=z Agstal A 7] 2ol A Il A A Hao] Grass land — Settlement 0
gaEER AE atel gl AR TN HE G A Total 1,110.7
£ % Qe SAE ToE SR 97 2] ol thet 1]
7} 9 g3t (Fig. 6., Table 7.).
B Ao AL s AE2) 0] Exjo] A S E A ‘el e T} = ojet &2 & Tl Alutel e Ao W HEAETEE A
2’2 AE o] 9 WAL AUE Thgo| A BEs T BeeHs sttt Alute] o A of mhE Ta B E o] AN o g B A
Aoz Auel o FAstol BamlETe Adslel, BEa A SFAT WA Hsbh g SHAS) A F7hAe hanE Qo] 5
A BAH O BA WES A %t 7|2 s R GEstuat stk gamiE o] AR F 1,110.7 t d.mo]w, AFg 2] 2] vpo]
dh ol AEA0) A 712 R WARHY AL Fig s.ef 2T UIEEOI65L6rdm 02 7 el A sl s Ao R Sl
Zou oo w2 ALY WA Mok Table 6.7+ 2}, sttt 1 HAZ 57479 EF(189 t d.m), A 2] 9] EF(136.83 t
A AN AFA R ALEHA HEEE eha o] oS Hho] 9 d.m), 729 HelmA(70.5 t dm), AFEAS] FARI|E
2 3,253.80 t d.m, 1AHG712 W EQF 313.45 t d.m, 683.30 t (62.77 t dm) =0 2 UeHE . A At= Table 8.7 2.
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