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ABSTRACT

Measurement of greenhouse gas mitigation is important to developing a National Inventory Report (NIR).
However, greenhouse gas inventory has not been conducted for settlement categories, including Land Use, Land
Use Change, and Forestry sector (LULUCEF), due to the lack of an established methodology. Therefore, this study
focused on applying the crown cover method from the Intergovernmental Panel on Climate Change (IPCC)’s
Guideline to improve greenhouse gas inventory levels of Tier 2 settlements. Activity data based on crown cover
were collected from ortho-images in 2010 and 2017 through supervised classification; these data were classified as
the settlement remaining settlement, forest converted to settlement, and the cropland converted to settlement.
Estlmated crown cover was 493.70, 93.45, and 190.34 ha in 2010, and 656.80, 34.40, and 139.10 ha in 2017 (23.31
ha yr’, -8 0 ha yr', and 7.32 ha yr'"), respectively. CO, absorption was calculated as total 247.92 tCO;, yr”, -456.93
tCO; yr’, and -257.30 tCO, yr', respectively. These results had 2.20 - 34.48% variation compared with other studies
based on modeling and field surveys. Based on this study, clear spatial definition for settlement is required and
activity data, such as national statistics for urban forests, emission factors, and allometric functions using crown
cover, should be established.
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A7k elHlEE] B 1A= IPCC (Intergovernmental Panel on
Climate Change) 7]=0]l w} 57 F-2 (WA, A4S, &
A, BEAoE - EX|o]g w3l 9 o, #H7E) 247k
1 (CO,, CHi, N;O, HECs, PFCs, SFy) Q¥ Ee|S APgslaL
o, 7|5} -3 T T 4 olgE fIgt 7]t
A2 2835kl 9t} (GIR, 2019).

53] BAo§ - BEX|o|§ H3} 9 Y (Land Use, Land
Use Change and Forestry, LULUCF) $-5-2 =7} 84} Al
Al ] BEx|9] o]g & ] Ego] putEE e veE
ERoA 9] viZ - Fol ofgt 247k i - S AF
A BE EZsksic} (IPCC, 2006). IPCC 7Fo|=gfelof whak
LULUCF 5% ol €] o] em 5] ghar F4, Efo
A19] olishaas wiE 5 ANEAQ]l A7 HiE 9l o]
it AAID B7HE 3sloR shm, BFA 9] Exjolg st A
B8 PAHCR TEof sl RrolT), Eak A &
A7k 9 AR mRl glong LAVl 1%
2004 geke WAL ololAof sk RE o)) sl

HHEol B | =7}of| A= LULUCF H&o| LA7kA Ab
e flote] &5 2w W s - S AlE ek 9l
o ofof wet A7 RIHE S 4MgskaL Qlotk ol
+ LULUCF & 5 5744, AFA], 24, $A4 F-22 59
SAPAERO] W ofef APg o] v =7F 247k QI
T2 A AoflA HuEa glom, viE - S Al 50l
W=l itk (GIR, 2019). SRR AJ5=A] (Settlements)+=
247k QW& W LULUCF F29] shu= Harwjojof
Solle B8l &E AkR o] A 9 EX|ol§ 4] =l of
7 9 AR ARt A AV 71e] SRS Akt
FEATFHA REAFEATLAOR WAL= 5 A
b S ZAE NIR Aofla] HArE|R] ofolgiet. T3k 4]

2A7FA QMR APES flsiAl= w1t 9] W SA19t
AL 7t2g, 39, =4 5 olikEiRa ol digt A
o] Z2jo] P A3t 4=to|t} (Kim and Kim, 2010). Z2{ut
A= AR (BAT" E5F SADRe] A W 7FE
4 3 5ol gt SAE APdste] B2 S AFdel ¢
571098 4= oy, FAIAR] 1X] AbRTE FAfste] EA|o]
& W3} 5ol tigt Tl SA R o]ofA|A] HBfaL Qi
A Wolle vt ExJol-8 Fef7t EAstaL, uhHs}
2A7FE Fo] EA 5] wiiZell A flol FrhAQl A
Fasich weh]  IPCCE AASRE
(Approach) Z AA| W24 HI}Z molsh= Wall-to-wallz} 3£
EZALE F3t Sampling W41 B8R FFA] W EX|o]&-

Wz Aol B3t} (Hwang ef al., 2018; GIR, 2017).
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FEAT =7h= NIR ol 52 Fa-2 ohefstA 49
skal Qlet ZF w7PEE AYE= ¥lae Aol &
A} ZAF 2FE, QuickBird, Airborn LiDAR = YZAEA} 2}

= 943 BE A4RS P29 Ut Nowak and
Crane, 2002; Nowak et al., 2013; McPherson et al., 2013;
Schreyer et al., 2014). 18|31 ZF Z7PH A2 A9 718
Aol whehy SAskA QlMlED] AP 7S Tier 15|
Tier 3744] thekslt} (MOLIT, 2019). ZF =7bd 2jo]dojw=
Hoslm gjERe] wvloA 2006 IPCC GL (IPCC
GuideLines) 2] A HHE tl5a1 )t} olof w2 Tier 1
WS Az FA1E A1) B eoll gha =4 Jskrt
kL 7Hgste] 0o& APg3ith 3 B EAJoA HehE
A9 Aol Mg 0] A SAR B SAEna
7HgskaL Sk Tier 2 0] APFollA] o] 2uf20] 790
(Tier 20)2} el 74 AP (Tier 205 o]
sk e AASHL Qom, WAt f712] A
ST} A Ao, BoRe 2} 19 QlAkS

= AAISEL A} Tier 3 W2 =7k

= O
o=
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Fgak 5O

S BFA 5 Hio] Quf 0] A9 Tier 2 0] 24
7k QMIE ] AP WiRle® 2 XA welolA THA o
9l T HAo| =5 W ol Rta: 5 Al A8ste] '
& FEE 4% A9 5 ol FaL Utk (Park, 2009;
Ahn et al., 2011; Jo et al., 2003; Jo, 2002; Jo and Ahn, 2001;
Jo, 1999), STk 7} wrgle] HA) Ak vl 5
Gk APRS QIR A% FAVE vhERE Ao, W - 34
Aol nl Gom SAA B 0 e At
F3lal Q= Aot} (Wang, 2008). T=5F LULUCF W]9]
Exjolg o] WA 917, Aol T BT AR

AzelaRe] 2 st Fo] EAsRs ek
Tt (Jeon et al., 2013; Park et al., 2018; Hwang et al.,
2018).

webd] B ATAME AEASS gk = 7k B2 %
29} AARAARE Tglo] EAjolg wisle] wA 3Klo
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2. A7 M2 Y wy

OF 2 i o) e A, 88 Aslel) 2
W, FEAL), EAX O B RSt AR
t} (IPCC, 2003; IPCC, 2006). o]&gt 7|0 ulet

Tolrs AFAE =7F A7 FAVLY A, A4,

32 o
fr o
o

H ol A 2] B 2 A7LA oMlER] AFYL 9
oH 2006 IPCC GLOJA] AASK= HjZ - 54 A0} AFgA]

ootofmérmog%—ﬁ
r&ﬁ
N

o AEshy, BF AR TEHS 9o A ATS FHOE |, FAEA, ShmEX), T, 794 84, FEA, =
Bt BARE, VAR, 7} B AR %P%%}ﬁiﬂk LA gA, AN, FEGA, T, AFEA, FU4, Fa
EG AW A Aol HFAR GAR BFASH A-ACI 8, AbA|, BAZ Aelstd on] (KFRL, 2012), o} 7%
gk HEA, 5 AN BT B TS B4 02 2010403} 20174 710] el A ol 2EA] 1

olg s} YA FolsliL, wobe WA Yol mEQ] S 2 Hgslo] TIH WS AAsIIct AW Aele) Age
WAE FESl] olgshs SEWAY (CRoWn cover  AMEAAR AolA A2 1047+ (200819-20174) Al
method, CRW)©.2 2] o] A7k~ qlEe] AP wi9le] 454 2] wap/} 0], S wae) 457 &
kS ®AskaA) st (Fig. 1). o] 42.9%= H|IA] = olH AT At o HA
atolet (Fig. 2).
2.1 &7 CHAIK]
= 04%’—01%1 A7) 2006 IPCC GLo|| wh} ok Ex]o]
Bl ZREA) ok WEAETE QI ARA 5L 27 B Aol el AR 9 S e HEslel g
6% ke B2 Agolstal, /e A9 Wel B, & TRssl APRALS HAElgTh B [ Drboa] AR

Construction of Activity Data and Land Use Matrix
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Fig. 1. Research Flow for Construction of Activity Data and Estimation of Carbon Dioxide Absorption in Settlement.
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Fig. 2. Study Area and Settlements in Cadastral Map.

Table 1. Tier Level of Greenhouse Gas Inventory in Settlement of Annex Countries (MOLIT, 2019)

Nation Settlements Remaining Settlements Land Converted to Settlements
Biomass Dead Organic Matter Soil Biomass Dead Organic Matter Soil
Australia Tier 2 Tier 1 - Tier 3 Tier 3 Tier 3
New Zealand Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 2
Canada Tier 2a Tier 1 - Tier 1 - -
United States Tier 2a Tier 1 Tier 2 Tier 3 Tier 2 Tier 2
Japan Tier 2a&2b Tier 2 Tier 2 Tier 2 Tier 2 Tier 2
Austria Tier 1 Tier 1 - Tier 2 - Tier 2
Switzerland Tier 1 Tier 1 Tier 1 Tier 2 Tier 2 Tier 2
United Kingdom - - - Tier 3 - Tier 3
Germany - - - Tier 2 - Tier 2
Belgium - Tier 1 - - - Tier 2
Italy Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 2
Portugal Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 -
Finland - - - Tier 3 Tier 2 Tier 2
Netherlands Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1
Norway Tier 1 Tier 1 Tier 1 Tier 3 Tier 2 Tier 2
Poland Tier 2a - - Tier 1 Tier 1 Tier 1
Bulgaria Tier 2 Tier 1 - Tier 2 - Tier 2
Czech Republic Tier 1 Tier 1 - Tier 1 Tier 1 -
Greece - Tier 1 - Tier 1 Tier 2 Tier 1
thofel ezo R AYET vk §AE HFEAE Tier 12 3 $RO0F AMEE A9w Qiolrh Eak ARy g glo]
FEo® 2P EIL Qlow, ek AR = B Fe Me F=2 vpolems Abgo] dkslE|e] I3itt (Table 1).
Sk QIsto] T W, =, WY, i—ﬂlo]oﬂ/ﬂ Tier FEuere] 9oli= @A LULUCF 4H 2 247k~
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AMELZ} Tier 2 ol AMEE 2oz defA Qlrt
(Park et el., 2018). wabA] &R 52| Y| vlo]ujA Sof
U AT HET AY W B RO ALY BFS sk
2| Tier 2 5:429] AV4 S B2 = o) Esiria @
Zolet. ofof upe} & Aol A= IPCC GLoA AASh= 7
FA W FA& AP o] o) g 54 9l S W)
22 mefsto] vl ol o] AlBiRkA F4S Tier 2 45
o Ageiglth. TAF 4718 B BoRe BE 2w W 2y
Ml - B gl S AVYSH kel Ea e
Hu g A 54 1 Sl i Al=TE RS A 19
sl @A) 75 THsT AL S Besle] B RS T
=3l7] ffete] =AY (Tier 2a)& A4 2= A3
t} (Equation.1).

-

CRW,

AC=X, AT, ;- iy (Equation.1)

ACg = Annual carbon accumulation attributed to biomass
increment in Settlements Remaining Settlements
tonnes C yr'

AT;; = Total crown cover area of class i in woody
perennial type j, ha

CRW;j; = Crown cover area-based growth rate of class 7 in
woody perennial type j, tonnes C (ha crown

SIS
cover) yr

ACcovversion = % Boapren — Buwrors) .
(Equation.2)

X AAro orners> CF

ACconversion = Initial change in biomass carbon stocks on
land converted to another land category,
tonnes C yr’1

Barrer; = Biomass stocks on land type i immediately after

the conversion, tonnes d.m. ha’

Bgerors: = Biomass stocks on land type i before the conversion,

tonnes d.m. ha

Aro oriersi = Area of land use i converted to another land-
use category in a certain year, ha yr'

CF = Carbon fraction of dry matter, tonne C (tonnes
dm)’

i = Type of land use converted to another land-use
category

CF = Carbon fraction of dry matter, tonne C (tonnes
dm)’

i = Type of land use converted to another land-use

category

23 &8 1=

2006 IPCC GLOJ|A] Tier 2a ®H'H-S #-83 7% vlo]onj
2of| B S - T Al 712 gkl oAy e A
of thet & A&7t 8aFtEy wEbA 2 AgtollA= Al
A VA= ARE A A EE AR A5 flsked
FEA| G AN AlFTh= A (51 emxS1 cm) A
Fde] EIE 7Rt 2010 B 20179 = A Al dis)
of TEsRgon, Tk B A2l AL HES FH5t0]
YA B AR 20| T WIS ARSHATE 75 %
Hoze = ER (Fd9=%, Maximum likelihood

supervised classification)E S5l g, 49 =~

Af A|%0] B2Hel WskE SRlste] X8l AR} B B
A GEAR TRl TESch HekE 5
Yol ARk Ao 5AX oA HekEl AR
shon], ARAls ASXHE Ao glof A|=g 3
Shodth. SR =, 8, T X ES 2H83teict (Park
et al, 2016). EFF 5 A7) Exlol§ Walo] utE WAL

2.4 HiE - &5 A MH™
AFAY) B 4 % T4 sk AP 2006 [PCC
GLoJA AASh=
g o] 71HEES BESlo] AR 4 9lon, gk
Exjo] 9ol e Mol T4T
o ZEsto] Mgk BAo] W olilEieta ST IS
AP 4= it & Atolla FAE FEA]9 B9 b
H (Tier 2a)2] BiZ - <= A]4=] 2.9 tC ha'yr' &
of A AFAoA B9, AL 77 1ES] 4HY

Mo
=
@
i)
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A BA 24 W3t gtk 7Pste] 002 AR,
Tier 20| 4= IPCC7} AAoh= HiE - S5 Alg= 7124k0] 5=
ojx|A] gkeng w7t wiE - F5 AS7E RS lﬂHOﬂ
2 A9 *P‘é el A= ALjstsint ARoflA] gk
A9 Zeols gRAERERHol A ek 2G4, ﬂ‘ﬂ
9] HiE - 5= Aot AR OA vid Wk 4F7
FAAR A 1 A Y d ﬁog-?q hag =%
(A4 129.19 m’ ha (2010), 160.75 m’ ha' (2017), &
2211029 m’ ha' (2010), 134.97 m’ ha” (2017))S &85}
A3t Ao g4 A ARSIt (KFS 2010; KFS,
2017). 2006 IPCC GLOJA= A3}t Fo] AHLo= A3=x] 4=
_‘1 U1 .\.]—_‘Eoﬂ _\.]—6‘]— /KH:H /\H /5_} x}iﬂ_ Hz-o‘l— ﬁ (o) /‘R_]—El 2~
ol diaf] 7L A groll B4l 45 A% AL 08 59
oAb SigHTh o] AaljE AR 450 5A4S HA
o 4= UekaL AAJSRAL STk (IPCC, 2006). whapa] AFHA]of
A AgkE A9 2ATEA S Al A Y
Algeel 707 4l 5 AT AlE Foto] B %@
T ARt B AOA e FEA Y] Aol
AR tigt viE - S5 AlrE RdEe] QIR grot 2006
IPCC 7to|=fRlof|A] A|AJSk= Tier 19] 258 (Warm
temperate, moist) A]%2] =7 %] vfo| QufjA wiZE - T Alg
71837101 4.7 (C ha'S o] 8510] A3l Ho] ehi Z=R2RS AL
Fotlon, A3t & gha SR AFAE fAE ZFA
9] Tier 2a9] Hj& - &= ] 9l 2.9 (C ha'lyr'S &835}o]
ARt w7 AOA g FFA9 AL frlE B
oko] @ AI7IA olHIEZ] A]—X«]oﬂk] Tier 1& AFX 2 A &
BT ST 7Pgste] 002 AAskal 1o, Tier 29
A 1*? vﬂgJ 7ﬂ°°ﬂt = 4&—&‘%’3 oL é’“ Aol o g

119, ol Fl-II

-

Xﬂﬂll OPMEP.

Table 2. The Activity Data Change Result of Settlements i

AR
%I AR

S - HISH| . ZIX|8 - 0|27

20| 493.70 ha, 201751011t 656.80 hai L]—E]—L]— j{q udxj,
H]20] 10.80%A] 14.40%2 Z7}5k= Aoz Lepton,
AZF 423 WA HEFFS 2331 ha -yl AoR etk
AF R oA AghE A9 Aol wEe F o WA
0] 20101 93.45 haojlA] 20174 34.40 ha=Z 59.05 ha7} 7H4
O}L Aow vEhyton, A7t oo A HakS 8.00 ha -
yr'el ﬁi LERTE A oA gk A2 9] 7o

fﬁﬂm o, A7t =T WA WSl -7.32
ha - yr'Ql Zo& UERITH (Table 2).

3.2 OJAIBIELA E4ar w3

ARl wt QI Aol A=A Wf HiolemljA o)tk
Slgka ;.—’Fo T *Jxé‘i A}, 9A% AZF29] 20109 o]Aks}
79 tCO,0|H, 201701 6,985.25 tCO &
2RO 24792 1CO, yr'Ql Ao & etk
AF Aol A Xﬁh oTXH gk A olibsleta Fpwke
5469.37 tCO= YeRtom, A3t & 20174d0)= 2,270.84
tCO= LFEliTh oof whe} Ablx]oflA] Heke Ax]o] At

oAlEFERA TR 456,93 tCO, yr'Ql A OF UpERith E
Bl Ao A HglE AFEA]o] AF A o AlEfekA T4k
3,280.19 tCO, 2 Uehdom, At & 2017 d0)l= 1,479.1 tCO,
¢l Ao= yepylth oo whet FAAo|A] Heke A9

n Incheon Seo-gu

Area (ha)
Site Land Categories Forest Type Changed Area | Annual Chang_f:d Area
2010 2017 (ha) (ha - yr7)

Settlements Remaining Settlements Coniferous 287.56 303.53 15.97 2.28

(4,552.3 ha) Deciduous 206.15 353.39 147.24 21.03

Incheon Forest Converted to Settlements Coniferous 52.92 18.61 -34.31 -4.90
Seo-gu (234.7 ha) Deciduous 40.53 18.82 21.71 -3.10
Cropland Converted to Settlements Coniferous 72.36 54.46 -17.9 -2.56

(1,162.6 ha) Deciduous 117.98 84.64 -33.34 -4.76

Journal of Climate Change Research 2020, Vol. 11, No. 3
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A7} o|alSlERA FEkS 25730 tCO, yri'el Ao Uehdct
(Table 3). o]&t IS FFale] 1 A7) 201037} 2017
W Aole] B4 A4 TAS Tejer Ae) ezk opisteta
FERe 466.31 tCO, yriol Hoz UERdrh
B o] Avtel Iy AddTre] Auks Fasie] o4t
shekd S5 24 @S melsly| flste] Jo er al. (2003),
Jo (2002), Jo and Ahn (2001), Jo (1999)2] =1} AAZAJS
Bl T wAX ol o) WA A7k e 4
< o]gsto] H|wakY T} (Table 4). Blals APA-rol|x]2]
A= A E 2 Aolsla WAE ThEy] ujio] vjE - &
T Al Tk E-8sto] 2 AolA 53 Es AR HA o
jelsldet. o2 B wiE - E4 Also] W el Aol
g EgE Ao A AekE

W 5 A AlGE E85to] 4PYetel7] whitol A
Arete] vlarofA AlQletoict. =l XA TelE AR
A8 Arolla] BEA] Eo] AZF Y] WY A ST
o] ol z]odof whah 1.9~2.9 tC ha yr' & 2006 IPCC GL

O

IH MTE Seez 193

r

712 3 vjaste] AAL 22 Zlo g2 Ut ofof wjet
Al At A1) A1 Aol A Y olikebetar SRk
2 IPCC GLY] 7|5 ZF A) ZAule} u|mslo] 25.64~85.49
tCO, yr'7} 22 F4ak2 LERf|Qlom, 57|04 dgke
AR A= olalslEl A SaeFo] 21.86~72.86 tCO, yr' A}
o7} Uiz AR UEyith o]ef o] uiE - 5 Ao A
ol wet 2.20~34.48%9] 227} HA¥sk= Ao UEkiT

4, 1 =

£ Aol A S 247k QMlE] Wf LULUCE 54
ol A AFgo] E|X] QL Gl IR tiste] QA
AT A oz 201097} 20179 F A7) Afoje] 24
7R QMIERE AW OR AT AR fxE
AFA N s Sz F7lo] el ojAlsheka Fy
o] F7ksh= o LAV, Al R|ol A dekEl HFA|
o] Aol olatsleta Fgo] Fhadlel wiEElE Zlow
vhebidet. ol AR Q1M ATl A fAE A= 2011

Table 3. The Estimation Result of GHG Inventory according to Land Use and Land Change of Settlements in

Incheon Seo-gu

Division Biomass 2010 (tCOy) 2017 (tCOy) Annual CO,Absorption (tCO, yr'l)
Settlements Remaining Coniferous 3,057.72 3,227.54 24.26
Settlements Deciduous 2,192.07 3,757.71 223.66
Forest Converted to Coniferous 2,061.85 721.76 -191.44
Settlements Deciduous 3,407.52 1,549.08 -256.49
Cropland Converted to Coniferous 1,247.00 579.09 -95.42
Settlements Deciduous 2,033.19 900.01 -161.88

Table 4. Comparison of Annual Carbon Removal Factors of Urban Tree in Korea and IPCC Guidelines and

Estimation Result of CO, Absorption

IPCC GL Default | Jo et al., (2003) Jo (2002) Jo and Ahn (2001)| Jo (2002) Jo (1999)
. All urban area in Gangnam-gu, Seoul Yongin-si, Chuncheon-si, | Gangneung-si,
Site Jung-gu, Seoul .
USA Jungnang-gu, Seoul Gyeonggi-do Gangwon-do | Gangwon-do
Annual Carbon 1.9
Removal Factor 29 22 2.0 2.1 2.6
(tC ha'yr?) 2.9
Settlements Remaining
Settlements 247.92 188.08 162.43 170.98 179.53 222.28
(tCO, yr')
Cropland Converted to
Settlements -257.30 -308.30 -330.16 -322.88 -315.59 -297.16
(tC0s yr')

http://www.ekscc.re.kr
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0

4 256.97 haof|A] 2017\ 324.70 haz 4=~2 WHz#lo] Z7}3h
T} S ARSI (Kim ef al., 2011). o2 &-g3}o] o]Als}
24 B2eERS 248 Al 2011H0)= 2,732.44 tCOE 5
o, 2017Wol= 3,445.93 tCO,0.2 A7 o]Aksfeks
2 101.93 tCO, yr' 7} F716ke AoR EAEo] B
o] Ayt A k] AXZAL Aate] v|Ete] oF 2.43u) T}
FAEE AR UEith ol &% AR 5 Al B 4
o] Fehw et FAFRALe] =5 HAo] 2 oA Aot
187 A5 f Ui HAgto] sEghe]o] glo] Aefd-tete] &
P8 97} Aolsly| wiEel Zo& sk ki g
A Fto] A7 QMIERE APyl fsliAle A, =
Wollxli= IPCC GLo| AA|8l= ] Aol Fitstes
LULUCF Y H-& 7ko] goju 5714 HeE Holsh= Aol
SAHo g Pash, oo wEt EX|o]g W} ijEYAS
Zgstofof gtk @) L-2jueke] 79 LULUCF o] of
g WAL o] Fef JhEo] ol Agl IHlER] 4ol
o8} Aot} (Kim er al,, 2014; GIR, 2017; Yu ef al.,
2015). E} Exof] AgkE HFA]2] 79 & A duket Ak
9] AGEAAE E AxFAA ] TA AEE v 2
3k 2010 1F A)Fe] AFd A2 3213 ha 9o 20174
ofli= 3,151 ha= Ak WZo] gt Zlog yeyton, 5
AR WA o] Ao % 20101 20,406 haollA] 20179 19,004
hag 743t Ao 2 vepyttt g 22 A4 1874
A 5-g Zgdls FFA] WA 3,369 haollA] 5,010 haz 3
7¥ehe ACR YElyith o9} Zo] w7t AR EE &85t
of AR W FA Aol EXo]g HI}R Qlsto] oAkt
2 Fko] At Aolghs S A5 T 4 AT,
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52 57} A WA AR e Exos
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21

3k A7 AR 247 QMIER] Aol dAIZE Utk (Yu
et al., 2015; Park et al., 2018). @AY AHHA W H2ZT Ao
A as) 2ukEE 0 5 A B9l B ARE 75

Shal ATE 37t el EUA] W Tl A7) % o8
EA| 28 ¥AE o= olHth (GIR, 2015). E3H &R
Aot 71el EX| ] Aoz AA| WAHo] AFEA] ¢k
ol QIER] APge] debdit Al #AIE =L
AT} (Yu et al., 2015; GIR, 2017). maha] &) 2+ FEEojlA|
A H o & mpobstal Qli= HE FAE B FE 1He] EX|o]
& ¥3t 352 gost 4= Q=S sl = $ARE 9 3t
ARE 5t L AREN 7 i AAE oefd 4=
U 3K A= Tl Hasitt (Park et al, 2018).
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EXuE o]g e 7R &F ARE 5T = US A
o2 ook E3EL 2 AF4E 7|9k =2 Sampling 9
Wall-to-Wall ¥ o2 2ZHo|x]= Approach 3 AFJ o & 1}

AlZsp7t olFoj#joF & Zlolt} (Park ef al, 2018).

AR, =il AR @9jellA 7tEe s dvdeR Zidd
WS - B4 A 28T olsieks F4uut B v
2006 IPCC GL Hi& - 3 AleE 288 olidsieta =+
ee] ZJoli= IPCC GL) W& - B4 A7) wl Hele] 4
2 e AEE ViR, sl AFA W 5] 50
S 87T} Ao]} Q) wholc). wekk ) A B
o] et 2R QIMER] AFS fisto] =l AAofl Bt
LWz - B A Bhushs o] Wasth (IPCC, 2003
Jeong et al., 2011). 3t AR 7E =A] ¢ U 724 v}
ojemiA Bha Fpefe: IPCCOIA AASh= A 57H4]
] AR Tho] s, ] AAHAIE "= Al
HER7] whigel] A= IR Agsh]ole ARl EAR
o webs =7F D9l 22 F=E o= A 7T
WS - B4 AE slel QMlEeR] Aol AaEolop o
Rolt, o] el A W A BT 5 Y A
AE F=uior & Zloltt (Kim er al., 2014). FA] ¥l
B 5o oM s or g 8% 7= Tl
A 8 A BB QMER] TS uug Agols
(Wang, 2008), U-o] sigshe A o5 Yl 7f2 5 54
A FEol o] AUt (Kim er al., 2018). SEA|RE 7]
FHg} g} gl A5 e Al ARG =7



Y FFR| SAIIA OMIEE| ANS Sl BEAIE TE Y L o Al

ool (Koh, 2007), gt=ebdad-> AR 2471 HiE
2 AR 22 Wyt & o W 7| Z AR LATEA oHE
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T 27 A A=kE ffste] T|ARHAIR e A
|& ool Bas, ol& 7|Rke= A2 ¥ g AL
(Arelems, AL fi7]E, Bl me EF AR 5 3
HiE - &= Al 7o) et
of2fgt HHEA] Ael= & Ak =l Al 5714
HolE Awsi ARjslon, 7t 37k Aol YA
5k25104 2006 [PCC GLO] eIHIER] X1 Y=lof| ujE EX|o]
2 tﬂi} ujely} gk Z]—E— F=51ick 3T 2006 IPCC GLO|
A AP Gl APYALS Bhg5lo] T o] BRe] e
215 AtV A19= EH oz AAsto] AAsiilen, ol
7Hro 2 AZFER] HEO] HAtke] 2A7IA oHE D] AL

N

et RS ANSIATE HolA olelr) ik
5. 88

£ o7 @A) AP - BT g ke FA RE L
A7k QIEE] A PHES FESh Fjeld B
TE TPee ARES BESte] S AN Aol FF
NIR 08 gle) 3757 R8O 2U7HA QMEelE A
o0& Brlebr] 1k 714 AR PCC GLOIA] AlXISH=
FHHAY g WAE wetsie] o A9t 201093
2017 Afo] A ] ARt oliteleta Rk wheleldd
o} A% A% AT)E $8) LULUCF Y] e} S8 oo} njz
7].x]§ x«]zx] 1,].]4 _Q_/KI7].A ol EE] A]—X%o] 7]~—U]—o E]—
obsjolrt. thl, A7lolN Aelshs Aol B1ba Aeojeh
Gah 55 BA0) e, Agoks - T4 Aol wet
NRE M3 8 4 9l RA7kS B4 e 2ok 4
S AAVES EES Tebd IPCCe] S 3FAE =
&3t LULUCF $AE 87| $isiA v LULUCF 4 &
w53 gofsle] H7A|0] B7HA HolE Weksh AAsor
sh, o) /MO BET 5 Uk B4 S| AR BF
ARE TE3] A 207 A8 A0S Ao 75
T Bask 9heS Helsiglct B A HEA £5 vole
w2 Sl Tgt A7t HEHS 119k5to] 2006 IPCC GLe|
K ANEHE A9 W ke - B4 ARE HTe) 48at

g T AN MTE BeeE 195

A S ARST, 5 S B S ST
A 8 718, P 25 AR © )

(ol @ulze, 1A} §
2 f Aol el B ] AT SRlslae
u, o] glte] 7|2 AR T2l 4V 71% ol W B
F AR 75| SubElolor T2 eIslgich

Ul

Al AL

E L ZENEY/IE nENT ST Y(TAHS:
20UMRG-B158194-01)9] X o & 4=3=| Q&L

REFERENCES

An KH, Kim HK, Choi YS. 2011. A Study on the City
Park Plan of Carbon-neutral or CO Absorber. Journal of
the Architectural Institute of Korea Planning & Design
27 (9): 47-54.

Greenhouse Gas Inventory and Research Center of Korea
(GIR). 2015. A study on Land Use and Land Use
Change Matrix in LULUCF Field Using Spatial Image
Information. Seoul: Greenhouse Gas Inventory and
Research Center of Korea.

Greenhouse Gas Inventory and Research Center of Korea
(GIR). 2019. 2019 National Greenhouse Gas Inventory
Report of Korea.

Hwang JH, Jang RI, Jeon SW. 2018. Analysis of Spatial
Information Characteristics for Establishing Land Use,
Land-Use Change and Forestry Matrix. Journal of the
Korean Association of Geographic Information Studies
21 (2): 44-55.

IPCC. 2003. Good Practice Guidance for Land Use,
Land-Use Change and Forestry Chapter 3.6 Settlements.
Institute for Global Environmental Strategies.

IPCC. 2006. 2006 IPCC Guidelines for National Greenhouse
Gas Inventories. Institute for Global Environmental Strategies.

Jeon SW, Kim J, Jung H. 2013. A Study on the Forest
Classification for Ecosystem Services Valuation. Journal
of the Korea Society of Environmental Restoration
Technology 16 (3): 31-39.

Jeong HC, Kim GY, Lee DB, Shim KM, Kang KK. 2011.
Assessment of Greenhouse Gases Emission of Agronomic
Sector Between 1996 and 2006 IPCC Guidelines. Korean
Society of Soil Science and Fertilizer 44 (6): 1214-1219.

http://www.ekscc.re.kr



2l
ol
Ny

|£0] -

196

0

o

Jo HK. 1999. Carbon Uptake and Emissions in Urban
Landscape, and the Role of Urban Greenspace for
Several Cities in Kangwon Province. Journal of the
Korean Institute of Landscape Architecture 27 (1): 39-53.

Jo HK, Ahn TW. 2001. CO, Uptake and
Atmospheric Purification by Urban Coniferous Trees-For

Annual

Pinus densiflora and Pinus koraiensis. Korea Journal of
Environment and Ecology 15 (2): 118-124.

Jo HK, Ahn TW. 2001. Role of Atmospheric Purification
by Trees in Urban Ecosystem -in the Case of Yongin-.
Journal of the Korean Institute of Landscape Architecture
29 (3): 38-45.

Jo HK. 2002. Impacts of Urban Greenspace on Offsetting
Carbon Emissions for Middle
Environmental Management 64 (2): 115-126.

Jo HK, Cho YH, Ahn TW. 2003. Effects of Urban
Greenspace on Improving Atmospheric Environment -

Korea. Journal of

Focusing on Jung-gu in Seoul -. Journal of Environmental
Research 20: 114-121.

Korea Forest Service (KFS). 2010. Statistical Yearbook of
Forest. Daejeon: Korea Forest Service.

Korea Forest Service (KFS). 2017. Statistical Yearbook of
Forest. Daejeon: Korea Forest Service.

Korea Forest Research Institute (KFRI). 2012. Carbon
Protector, Urban Forest.

Kim KN, Son YM, Lee KH, Yang SJ, Woo SY. 2011. Trial
Accounting of National Greenhouse Gas Inventories for
Settlements Category of Republic of Korea. Proceeding
of Forest Science 2011: 1094-1098.

Kim KN, Lee SJ, Kim RH, Son YM. 2014. Estimation of
the Greenhouse Gas Inventory on Forest Land at
Provincial Level. Korean Journal of Agricultural and
Forest Meteorology 16 (4): 336-342.

Kim SH, Park EJ, Kim IK. 2018. Estimation of Carbon
Sequestration in Urban Green Spaces Using Environmental
Spatial Information - A case study of Ansan City -. Journal
of the Korea Society of Environmental Restoration
Technology 21 (3): 13-26.

Kim HB, Kim JK. 2010. Calculating Carbon Dioxide
Emissions in the City and Key Sectors for Low-Carbon
City. Journal of Korea Planning Association 45 (1): 35-48.

Koh JG. 2007. A Study on Greenhouse Gas Emission
Characteristics of Local Governments in Gyeonggi-Do.

Gyeonggi Research Institute, Gyeonggi.

Journal of Climate Change Research 2020, Vol. 11, No. 3

45 . HI9OH

HAQ] . XS . HECH|

- YRIRA - ol

Ministry of Land, Infrastructure and Transport (MOLIT).
2018. Research on Calculation of Settlement Greenhouse
Gas Inventory Based on Land Use.

McPherson EG, Xiao Q, Bartens J, Wu C, Simpson J,
O’Neil-Dunne J. 2013. Urban Forest Inventory and
Assessment Pilot Project: Phase Two Report. Davis, CA:
USDA Forest Service,

Submitted
Assessment Program.

Nowak DJ, Crane DE. 2002. Carbon Storage and
Sequestration by Urban Trees in the USA. Environmental
Pollution 116 (3): 381-389.

Nowak DJ, Greenfield EJ, Hoehn RE, Lapoint E. 2013.
Carbon Storage and Sequestration by Trees In Urban
and Community Areas Of The United States.
Environmental Pollution 178: 229-236.

Park EB, Song CH, Ham BY, Kim JW, Lee JY, Choi SE,
Lee WK. 2018. Comparison of Sampling and
Wall-to-Wall Methodologies for Reporting the GHG
Inventory of the LULUCF Sector in Korea. Journal of
Climate Change Research 9 (4): 385-398.

Park EJ. 2009. Quantification of CO Uptake by Urban
Trees and Greenspace Management for C Sequestration.
Gyeonggi Research Institute 2009-09.

Park SJ, Lee CH, Kim MS, Yun SG, Kim YH, Ko BG.
2016. Calculation of GHGs Emission from LULUCF -
Cropland Sector in South Korea. Korean Journal of Soil
Science and Fertilizer 49: 826-831.

Schreyer J, Tigges J, Lakes T, Churkina G. 2014. Using
Airborne Lidar and Quickbird Data for Modelling Urban
Tree Carbon Storage and Its Distribution - A Case Study
of Berlin. Remote Sensing 6 (11): 10636-10655.

UNFCCC. 2015. Adoption of the Paris Agreement. United
Nations Office at Geneva, Geneva.

Wang KI. 2008. Planning Research for the Application of
the New National Guidelines for the IPCC of the
National Greenhouse Gas Response to the Climate

Pacific Southwest Research

Station. to CalFire Fire and Resource

Change Convention -Other Land Use-. Korea Energy
Economics Institute: 1-124.

Yu SC, Ahn TW, Ok JA. 2015. A Study on Construction
Plan of the Statistics for National Green House Gas
Inventories (LULUCF Sector). Journal of Korea Spatial
Information Society 23 (3): 67-77.



	국내 정주지 온실가스 인벤토리 산정을 위한 활동자료 구축 방법 개발 및 시범 적용 연구: 인천 서구를 중심으로
	ABSTRACT
	1. 서론
	2. 연구 재료 및 방법
	3. 결과
	4. 고찰
	5. 결론
	REFERENCES


