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ABSTRACT

This study was conducted to provide basic data that can be used when establishing Net Zero policies and
implementation plans for non—urban settlements by quantitatively analyzing the Net Zero contribution to
green infrastructure in rural areas corresponding to non—urban settlements. The main purpose is to first,
systematize green infrastructure in rural areas, secondly derive basic units for each element of green
infrastructure, and thirdly quantify and present the impact on Net Zero in Korea using these.

In this study, CVR(Content Validity Ration) analysis was performed to verify the adequacy of green
infrastructure elements in rural areas derived through research and analysis of previous studies, is as follows.
First, Hubs of Green infrastructure in rural area include village forests, wetlands, farm land, and smart farms

with a CVR value of .500 or higher. And Links of Green infrastructure in rural area include streams, village
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green areas, and LID (rainwater recycling). Second, the basic unit for each green infrastructure element was
presented by classifying it into minimum, maximum, and median values using the results of previous studies
so that it could be used for spatial planning and design for Net Zero. Third, when Green infrastructure in
rural areas is applied to non—urban settlements in Korea, it is analyzed that it has the effect of indirectly
reducing CO, by at least 70.76 million tons and up to 141.16 million tons. This is 3.4 to 6.7 times the
amount of CO, emission from the agricultural sector in 2019, and it can be seen that the contribution to Net
Zero is very high. It is expected to greatly contribute to the transformation of the ecosystem.

This study quantitatively presented the carbon—neutral contribution to settlements located in non—urban areas,
and by deriving the carbon reduction unit for each element of green infrastructure in rural areas, it can be
used in spatial planning and design for carbon—neutral at the village level. It has significance as a basic
research.

In particular, the basic unit of carbon reduction for each green infrastructure factors will be usable for Net
Zero policy at the village level, presenting a quantitative target when establishing a plan, and checking
whether or not it has been achieved. In addition, based on this, it will be possible to expand and apply Net

Zero at regional and city units such as cities, counties, and districts.

Keywords: Climate Change, Adaptation Strategy, Carbon Sink, Sink Unit, CVR Analysis

1. M2

Steffen et al. (2018} @A = 2A7RA AEAQI HiES Sl AT ARSIA o]dEe 4~5T
g50ke DA Sk ZFHhothouse earth) Gl HolEe 2t 24714 HiES FAlll] 7135 QHslst
+ F A oA skekes AR Jkle WAk Sl 27K HiERS iS4 ol 34T
e F7F FTY g 52 Folo] AeldR] S 91t mglo] B ashhal skItKNoh, 20215 Lee, 2022a).

71599k A QIR7t sidsior & HAId SAlel nlAIhE SRt @AIe] ofFolH, ol M A<l
BAE E5p] sle] ZAXIE= IPCCUntergovernmental Panel on Climate Change) 74, UNFCCC(United
Nations Framework Convention on Climate Change) A2, o]E ol3§a & = WEAA(Kyoto Protocol),
2|7 (Paris Agreement) 52 Foto] 7199} T8-S Sfall ot Qi 7SR ot mRF Al
o2 Apls oldiETh ek 3l 20509 HAFH ok MR AFEE ol A Foln F BES 9
B 27 et 712 Fs AAASE Sl A AFH0RE kS Vol Qi ml@AY] EEe AT Bk S
& WEPGAOIA A A5} o] tiH] 2T ofel2 fAlobe 22 wEE], 15T ofslz Ajtsl= Zos A
golalon 7t gafEEo] olef] AFZeR s Felslgirt.

IPCCE 71393} thesly] gt wsh 2 7|&d ARE FHPEIA, WiETA, EFEIA, 7eH1A 5
oz 78510l Argaka 9om, Global Warming of 1.5C(PCC, 2018) HTMelA] 15C 28 2S4S gJapd
A 279 CO, & viEsR 203097F] 2010499] CO, HiESF oiy] 2|4 45% 45202 ZHAskar 2050930
a5 HNet Zero)oll TEdloF Hhy sgitt. Bagd Al Lagfojeh Agdlo] 20179 Fx= A6ty
20199 %1l 71938F AL AA 20508 BA5HE AAE FARson, o fejuRiE 20219 H®AFE
g AA=71] FEEISTHMOFA, 2019; Lee et al, 2020).

LEUoME 2050 BAFH FAAE 2030 =7t 2471, 553 (Nationally Determined Contribution
NDQO) ARt A71AeA Agts W82 Long-Term Low Greenhouse Gas Emission Development Strategy
LEDS), 2050 ©2FH AU e ZQF 2 AU %t 5 20508 ©Aa5HEE 913t =7k L9 s o] &
7 3ol ek ool BgEh= HuAe uid =7RA7EA AREAE A Wtk Qe =7F 2471 Qg B
IA(National Inventory Report : NIR)o|™, I[PCC 7po|=eRRlo] oAk ofufz], A3A, 5, EXolE - &
Aol Wl 9 J(Land Use, Land Use Change and Forestry : LULUCF), ®71& 5 57 H&of| gt 247}
25 Aol Qi 52 LULUCE ol |2 |et =ujo] ¢ Aojet oef| it 74 HePt ehy=]A]
oo} A=A 23k QIEYu and Ok, 2015; GIR, 2020). Choi et al. 20202 %] QMlEe] AF4S 9]
o SEtE 5 0 9 A A8S flote] I ATE SR IFE Yok, Hong et al.(2021)2 &

20 | et=zgstelz] A 50H 35 (8 2113)
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FA] & tigh 247k~ oMIER] AHS
£ APk 5 TAA G Aol digt &
9] 78.687%(KOSYS, 20200e] sl glo] QIzto] Afsh= BFAjolHA] HIEAZ o] sidoh= 87t & HIEA]
A 2A9] mEe et 7h Eagh Aoy,

71585} g2 ¢t =82 AE 2 Ty EZHolE A8, (Carbon Sink)2 S8l CO, E54%S 57t
A7l wo] Fash laEle] olgol meh A AAECR COE 58 4 v =4 A9 Fa4o] Ax
1 glom, ulEat gat 5 AzEelME 18122 (Green Infrastructure) i 7idE EUste] =4 A8
AT 84 F ofEA 7ot ol AR cR Hefotal QIrKPark et al, 2014). ESE 2141719] T9Q1
+ GRHERl 4 Sl E= AW, BHA, o84 W T THE 7159 HFolA Al ookt o=
79+ S5t @A EEACl thS 7FeRt Aol R QItHKim and Zoh, 2015). 71&¢] TI™

= o AHIA ZRolA AT A flefel] ofuRAlslk FRk AT E QIE 0] Flo =RE AFHIASI <F
At A7dS SHEsk] §Ish sRteR ofAF o, A A AAE] 71es AP Aleiel wieh ) E
thse] apgoa wgt 9 whdxle] CO, 34, G 93} 35 A 59 7|3Hsle] A4 thgo] 7ksdt
A0 @A4r Jigo] WHEY QlcHAhern, 2007; Kambites and Owen, 2007; Natural England, 2009;
Wright, 2011). Kim(2009)} Z1&iQlzete]l T1glofqz] A4k AP, ZePdckd(ecoriver) & 29510l AXGH
11, Kang(2021)2 J=iQlxe} 5 FAZ G| ghag=o] tigt 7|5 Asat H2F & o] sopglo] ufet 5f
o 37Ee] S840] AXET kY d19.0H, Lee(20222) 7|15HSle| thgsl] 94t 20508 45 ol
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2.1 H|=A] FFAlet Jiolmat

HIZAR| G O] A8 U o 8ol et HElot FEAL o2} ghth) Aozl HES TAXY, e
A9, FHAY, ARG eR LRt glo] FEALH oAste] Ak ZARG S ALt HeA]
o, FEAY, AAEEAAY FOo Uz xgor HEAH] e HEolGitt. BFAe] A [PCC
GLQO0G)o = o2 Exolg HFel] Zge|7] o 1 7N, Tt 4129] QI7t AFAE ol RE
7hdE EAR Aoyl A9l Fejels EXR JPYoh 8 7|9APdo] WE Aoi} 255 9t g9e
2 FESII v AL, T8 e 9 71EE EXE ZF6L Y 0.lha oMY 9919 AT 29E b
Effie o2 Aofokal QlthHong et al, 2021). o]t Zo] UNFCCC BAHolE =7k oig wefso] &t
AAR WdE Aot glovt wiel s Bl dhet Aol olel] gt 3 H9lh SRgElR] oot 247t
27F AEA] okl ltk(Yu and Ok, 20155 GIR, 2020). ool & G7ollAe] HEA] HFAls ZEAHY &
AAGS AR HIEAA G HEAZ]Y 2 IPCC GL2006)o] 9743 thelgt o] 97k AFA)E nelshs
£ M EXZ Hde gole] AE Hsgeisiet

a1l gt id4 Aol thsled Benedict and McMahon(2006)}2 M54 =1lmalo] e A
1 715H SRS Kool JRInetE AEiA 79 71 B 2 7R 319t B fAR et opet A
Ht SR Tt HolE Argols A At 9 EAT0|A0] 4FE AA% HEAR, Randolph(2004)=
22 Re7Ex|e Aol A teket slEkE AlFohs wAl8xte] AA% vIEQAR Aojel 9lom 4 =7bH
JRRlmelo] thgh AOl= Table 13 2ok wujolld= A5 =7FFdEAZ (Joint Ministry concerned, 2020)
Holl TRRlmets BoA|%, QEAHo|A, AR, opPPAAA, 3, £, obd 9 B, FRAN, S8 Y, =A
UL =AY S (greenway), 7124 T A, A, Q] =218k FRACR His fdoR
=z

S
2]
= Ak 7lse FAIE oY TRt Al2dloR tlsAe Foohs Al Tide At 2
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Table 1. Definition of Green Infrastructure by country

= =S
EPA Technologies and policies that bring you doser to the natural cyce of urban
(2007) space.
USA . A network of strategically planned and managed natural lands, landscapes and
Conservation Fund . . .
(2006) other open spaces that conserve ecological value functions and provide
multiple benefits to residents.
Natural England Factors that provide ecosystem services through mutual relationships by
(2009) expanding high-quality greenery and other environmental factors.
UK A planned network of green space and environmental elements using street
DEFRA .
(2010) trees, gardens, rooftops, greenery, village forests, parks, streams and streams,
urban farms, cemeteries, road railroads, and forest areas.
Protected areas, open spaces, forests, wild habitats, parks, wetlands, streams
and waterways, pitching facilities, rooftop gardens, urban agricultural spaces,
Republic of Korea green axes, greenways, and street trees, induding natural, semi-natural, and
(2020) artificial green spaces are integrated. Pursuing versatility as a major basis and
system for determining the spatial structure and improving its functions with
the concept of viewing.

Source: Park et al., 2014: 3, Author rewrite

S, Kim(009)2 71igto] chelsp] Sieh St o] ek FA1 slieicilo] Ak gl o
T ATk - A Qe o] THREST ASIE SIe NP, TRleluA AR 5] e
Sleh slo] TImE] SRl A FRIAT, Seo016 TANTAS B A4 o) Ale] A
A 50 AQA DRALE B4 A7 G A 5 AR olel] B £ olgahe MR 4
SfeAom, Seok et al 20212 BWIEAR] Thgab] Sl TRIlmeke AAMEAVE 2 A 3 S B

2} 4 Qlis 0 Al k0] VEgEE Aot o2 £94
0= efslo] £ ahpele] TRlelehe AekieArl 23 Sl JFsat IS A BE W Bgsle] ok
oflA] AleRE, AHSIA, AR Toke RSk AR Holslel e sl obe, Teiglmet G
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2.2 BAFH

EFASTL carbon neutral, net CO, emissions, zero carbon emissions, climate neutrality, net zero 50& &

Alo] AREELL Qiet 7199)7] the- QIgt ©aFH - =AY Tl (oler TASH A of2t R Ao
e d7] S0l HiElE Ee FERE 27129 Yolld 27K 49 FE AR eHlERe] 0] He
FHIR Aot glont ol el A o[RS fIet HAQl o] FPEn] HPALE AnEA HAO)9} o
ABFEEA(COY), 2A7EA(Green House Gases : GHG) ol ‘0% el 5 9+ FA|, 54, o 5ol w2t Aol
SHA Egola el met TRt Ropli FEdes A8 9 28 rhsopy gaFsel digh /A BestE
Qloto] 2 - 9] APATE v SAFH| tiRh o]F4 1ES XSSt

Rogeli et al.(2015)2 ‘0'(zero)ell tht Tkt sfjideld] Edsto] A= wiE(zero emissions)o] thet HOE
Table 29} Zo] 47172 FEsHgIrh IC = 02 et 2ebast B oz 9 AEA(CCS A8 & CO,
HiEFE AR Aol ‘NC = 02 BA5H T & AZNet Zero) CO, HlE, 97+ CO, &= viEaS Al
2251 Zojd E = 0; EFC = 0; 1A = 0; LS =0'2 BE JofA &4 #iES AZSkH= 21, ‘NGHG = 0
£ Climate neutrality T2 net GHG emissionsE 2Julgtttal sjgitt. &3t [PCCY) 1.5C HA(2018)o4= 1.
5C B2 242 YoM 20508782 CO, ZHiEo]l Net Zero 7} Hofob ity AASFAL Net zero CO,
emissions | thele] I91A CO, HiEe] B4 71t 53t 1914 AIAE &all A AARCE H438< ol ol B4
S 4 Qlokr skl glo] Net Zero?t CO, <= HiE=o] ‘00] Bz A0R & 4= Qlrk. 9, RAVIAZRER
AE(GIR, 2020)8] =7} 24714 olilE2] B A (National Inventory Report @ NIR)of| w2 L4171~ vj&aF
2 WEGAA 1145 CO, CHy, N,O, HFGs, PFCs, SFs 5 6H 2A7IAE tiog ibdetal Z 2A7kA

22 | et=zgstelA] Al 50H 35 (8 2113)
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Table 2. Zero emission concepts

Zero emission dassifications Concenpts
C=0 Full decarbonization or reducing net CO, emissions from energy and
industrial processes(after accounting for CCS) to zero
NC=0 Crabon neutrality or net zero CO, emissions
E=0EFC=0BFC=0;IA=0;1S=0 Zero carbon emissions everywhere
NGHG = 0 Cimate neutrality or net GHG emissions

IC: Annual CO;, emissions by energy and industrial processes, NC: Net annual CO, emissions, E: Annual CO, generation
by energy and industrial processes, EFC: Annual CO, generation from combustion of fossil fuels(before application
of CCS), BFC: Annual CO, generation from combustion of biofuels(before application of CCS), 1A: Annual CO;
generation from industrial activities(for example, cement production), LS: Annual CO, emissions due to LULUCF,
NGHG: Annual net direct greenhouse gas(Kyoto Protocol 6 gases), EGHG: Annual emissions of non-CO,
Kyoto-GHGs(COzeq)

Source: Rogeli et al.(2015): 2, Author rewrite

] 2R 717 599 B feo] Aolstoe] ARkl global warming potential 1 GWP)E ZF 247}
2of H8s= COseqcarbon dioxide equivalent) 2 AFgst itk

o) FH R el W, FoH molAe] BagHe CO, wHiERe] 0] He dHE & 4 9o
o, o)A ol Rogeli et al.2015)0] A3 NGHG = 0'¢ll ‘non NGHG=0, 2, TESJHA 6t 247}
Z(green house gases : GHG) ©]9]¢] GHG < HiEso] 0] Bh= 2& Zeloke 7idolet & 4 qlrk.

E9 AAY 2EAE Eobd Figure 17+ Zo] NGHG/F RE 7218 T2 4 9l= A9 7ide|x NC, IC, E
#=02 A% 5 9k Tk FAFHE Net Zero = NGHG + non NGHG = 022 5488 4= 9Ll Net
Zeros 7V 4919 EoR E 4 gtk

U] Ba5He Aol TelAe AFdete] 8 QRlQl RAVIAY HiES dHAoR sl HiE
H 2A7pA] disiAE AJelv] 28, 2 B & 24, A2 T 59 B dS Solo] g eR
Etx HiEH0] ‘O(zero) 7} H= AL omjstth d19ckKim, 2009). Kim and Nam(2013)-& &AZ3 T Alof digt
NaE AXsI=dl CO, HiEF 237t 0% Ba5HS Adche ZAE BAFHEAR O o fiof
A 2] oo} ofiuix] 4H|o] FAs) A ARIZE Folld ks BAERRS A HsRt old
A Q0] &A1 o) B ofvfx] Tge] SthelE Folo] T e AlZePh BRsHA sllth Lee et al.(2010)
< 715Rsle] ti3sh] §fet aHoEA Qo] AAEE R HiEEE B o] e fle Rt e 2os
54 Aol vigohs €48 BT &5 B TS et sf9eH, Kim et al (2013)2 AF-2dele] £
[ 2A7EAY] HiES YA CR Folu HiEH 247kAe] dis) & §oE Spole] ©Ao] g
‘0zero) 02 W= 74 ofnfettty s19ick Noh(202D)ell wi2d COE HiEet T 455k tiae AlY A
AR HiEE 0 0R WeE A onjoir, HAFHE R AHRE: COE AT 4 U TEY & £
4, Azl T2, CO, HiEgell Aeshe BatlEd il 5 37E49] ek Alokeisict

oleigt AedS ANE FH R efole] 2 AolAe] ©AaFHO] JES GHG HiEol 00] Bh= A
2 Aokl GHGE A4 7]o= BA42 flste] EPA9] ot GHGE eHdsto] A5 Hasigict.

NGHG = NC+ EGHG
=({IC+ LS— LR) + FGHG
=(E-ccS)+ LS— LR)) + EGHG

= ((EFC+ BFC+ IA — BFU) — CCS))
+LS—LR))+ EGHG = 0

Figure 1. Conceptual inclusiveness of zero emission
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A 5 4E]ro g sy AR 2022 39 sl 1 AvE S5t
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Table 3. Research subjects and search keywords

Research subjects Search keywords
Rural area Rural area, rural, non urban, country
Green infrastructures Greeninfra, green infrastructure, landscape
Net zero Net zero, carbon neutral, carbon neutrality

Table 4. Derivation of green infrastructure factors

(lassification Jang(2009) Kim(2009) | Kang(2011) | Choi(2020) | Lee(2022a)
Farm land ©)
Smart farm ©)
Wetland © ©) ©)
Renewable energy fadilities ©
Stream © © © ©
Village forest ©) ©) ©)
Rainwater recyding system ©
Green way of village © © © ©
ZEHR ©

" Zero energy house remodeling

24 | skmz4sks|A| A 50H 35(8H 2113)
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== A9 5 o}ge] Tt HECISE SEAGY of=t S A36
AR ARG o7 LES]

Fum and Lee(2020)¢]] W2H 529
oM FES TARY, HeAY,
712 ABZ, sl 4] A Y B FolEAY IS it £
A F 5 Y A9, 5 A9 F FAEAGH wE Pt 9 BA=] 5 - AREEAAG S ofnfet
sfo] FEAGE AEALH oAste] ARl EAAGE AeRt TR, FHAY, AdeEE.
S Fgolo] B AelAY FEAYY B NEE SEAS
Ao dAeloltt. E3E oF HiEFeR sEAY JRiQlEel= HLAR|Y nkE O FY
=25} =k 5 A, v, QlEAQl =2k SR oR ghgolo] 4] geleh ARl
& TR 4 Qe B Q4o AlAF R Aot
=X I9lnet @4 AR itk CVR 24 Ak Table 59 2t 5249 1919122ko] Hubs
o Fg=l= 84+ CVR 500 O]’%]'OL ke, 54, ARV, 5787, ARER § 7 84 EEHY
Links'Z oFd, mke =2, s A& AAE 5 I 848 =E910m ZEHRY| 79 CVREe] &4 714l
500 H[gHRe]] TEAA I-iqlneef] ARkt Aom vEhdth AMd 242 CVRgrol .500 o<l 87
=l thgt Crombach’s agto] 5852 E=&E 0] Nunnally(1967)0fl4 AARE 27|49 Aoflie 4~62 3
S Tkt 39 AFEE 2= AR AR met 87 aho] diRh A4 ARGkl ARt s Aew

% qlek

o
R
A)¢]

i

BN

ke

Theoretical study of + Green infrastructures research case study

research * Net Zero concept

Types and factors of « Definition of green infrastructure in rural areas, type
green infrastructure dassification

in rural areas + CVR analysis, reliability analysis

Basic unit of carbon
reduction for green
infrastructure in

+ Derivation of quantifiable factors
+ Reduction(absorption) by green infrastructure factors
+ Maximum, minimum, median

rural areas

. + Calculation of basic unit of carbon reduction by factor
Condusion and . . . ;

. + Maximum carbon reduction potential and economic value
suggestion

+ Proposal of action plan(creation of Net-zero village)

Figure 2. Research process

Table 5. Result of CVR analysis

Rainwater
.. . | Village Renewable Smart Green way )
Classification Wetland | Stream Farmland ZEHR . recyding
forest energy farm of village
system
Hubs .60° 80 =30 .60° 0 .50° =70 =70 -.60
Links -.10 -40 60" -.80 -40 =70 -40 80 60"

"t CVRZ{0| .500 ORI 2t

5224552 A 50 35(EH 21135) 125
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I =) o] 7hset FEAGeNAY LRI S A

DA oE AARE Lee(20222)9] BIE S8 Aot} &, FEXY Jdd=E F7H SHQ A2E7Hliving
space)dt 11AQN AlE9] F5ol 7]k A2 A(living way) 02 AEolT A= 524
Hiehg, ©a5d AU, nkE 3-8 A7) AR | HASE 36l

JRQ1me}y 94 SASSTES Table 74} Zom, nhe&9] A sEAY vkgo] gaof Uikt &5 5ol
FF SHY &8 Aol Ao FRREIRRI(2019)9] AlEaE2 2] A 24E 30000F, dH+
Johe 10 A9 6084 7o R THYste] APdE gAgse] TP w2 AgEuRE &2 2T
At FdskA 159 CO/hag HghoZ 7|et 4= ¢lo™, Song and Yoon(2019)ox] = 759

kS HiE o R AR mAA 9] SAgLE)l 7.34 CO/hag FAgCR Sl

573700l thet YH9l= Shin et al.(2019)04 ANGE H3bY Fs71He] SRRl Hloleal 2§ A9 BA §4
& 285190, Shin et al.(2019)-2 Hioloxfet Hi7] Ei EHIE 4:608 253t Hlo]@al Well(bio—cha pellet,
rBCP) 83t vl Al 6.062 t COy/ha HEEIFL Tkl siglom, 20209 $4 Afolie == Mgt
kel A Hioleat 6:4 Eolal W A A 52X BEHE AR 5 A4 ARG 715 40% B F
|3 w9l CO, HEgo] 807t COyha Yole AR BAEGT) SHAGE Hio| QAo 49 A1 Z9s 1
5t Al AR HlE e F8slddls dAPT 2ol ek Woo(2021)ollA AR Hiol @) 2-8AR
£ Farste] Y22 Hge oF /39 Yok &g =Y HIEHY A EHE Al HO|AE 15%E 285k
Z& 1ol F U] A8 Bl 24%E HHER Agol] 1.94 CO/haEs US| 28513t

AnfERL dlglo]e], Al FIAMESL 5 §71eS 247 HAF 5ol A5 94 B AFlE AR, 715
o] Aeds ok Alsshe AdsdE Sulstm(Korea Institute of S&T Evaluation and Planning, 2019),
AnfEY oA w)7]7] FA7|e7id, AnER A7 ERR] 2 5 sEA Y] g BEET gl ARtk
Lee and Cho(020)] W2 oF 3465m7 2] AL AIE 165ns, G245 1,320ns, AofE 495ms, A1A1
HEAAV 1,485mre] EiYRE 100kW, F7|Fs|EHI 300kW, ESS 400kWhez Tg=e] AAgeIAZE 100% 3
gk AL2] 9] 79 CO, Aol 478.5t COy/yroll Yok Z2& et o]F 0.14t COY/m'E SHitslo] 2
igkez Agsiglrt. AeIAZE 100% A OR Abgslo] A ARfERCR 290k AU Qo=
Q0, Aol 3349t CO/yre LR o]2 0,10t COy/ns BW¥sle] Hagtos AAsist

A tohe =] bRt Azt ZaE|T Glo] ofF &8513irt. Nahlik and Fennessy(2016)= W= &
Z19] gta 2] Wt AFE ZPoli=t] vl 5A19] 384 million haoll tigt A SAgko] 11.52Pg CO&
4]} o]F CO, 9849 COy/ha BHitet 4= glrt. ofi= FHX|9t aliRbEA7t 23 X071 oht AFle] &
A5 O] oS =2 Fod Aol A85l]dhe ST Sl Ae= wsigitt Endo and Otani(2019)
9] o]l w2 Y] HjAg O] fAtAAu BAA]S0] ghA Aol At 5.62t C/ha® CO, it
Al oF 20,6t COy/ha $hAto] o o= Song and Yoon(2019)oflx] thaze] &2 H|QES gt E4adak
222t COy/haSt FARRE exlole). ?HE, FAolle 254 45 ARE 58 9Ad g4847t 71s3h, Kim et
al.016)olM= Rixlo] 3Rt ZEe 2 Ado] e AFollA wFURE wgF E80] it 7.7t CO/haz
¥ =A AASEL Glo] olF FAIHAL] 30%0l AAisks AeE ZPYs 27.85t COy/ha= HH9E AFES
4 Qlrk oleidt 5219 Sagrde] vk APATE HiEgoR 4 AT9l= Song and Yoon(2019)el4 AAIRE
222t CO/has ZiZEe &A19] 30% W&ol Kim et al.(2016)4 =& n]EURE A4 A == 27.85t
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}.‘
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]
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o oM ox K
o
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Table 6. Reclassification of Green infrastructure in rural areas(including living way)

Classification Function Type of green infrastructure

Hubs Village forest, farmland, smart farm, wetland, renewable energy facilities
Living space (solar power, wind power, etc.)

Links Stream, rainwater recyding system, green way of village

Rural experience and ecotourism, Net-zero lifestyle practice, public electric vehicle,

Living wa Uses L . .
ng way minimization of natural terrain deformation

26 | eh2 el Al 50 35(SH 211%)
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Table 7. Basic unit of carbon reduction by factors of green infrastructure in rural areas

Classification Min. Max. Mid.
7. h
34t Coi/ha 15,90t COz/ha
Village forest (Song and Yoon, 11.62t COz/ha
(NIFOS, 2019)
2019)
Farmland 1.94t COy/h 8.07t COy/h
amand. 4 (/b 7t Qx/ha 501t COy/ha
(eco-friendly farming) (Sing, 2019) (Sing, 2020)
0.10t COz/m 0.14t COx/mt
Smart f 0.12t COy/mt
Hubs frart farm (Lee and Cho, 2020)| (Lee and Cho, 2020) ofm
22.20t COz/ha 27.85t CO;/ha
Wetland (Song and Yoon, | (Song and Yoon, 2019; | 25.03t CO;/ha
2019) Kim et al, 2016)
Living
soace Renewable enerav fadiities 1.73t COz/household |  3.47t CO,/household 2.60t
b W (Yang and An, 2018)| (Yang and An, 2018) C0O2/household
22.20t COy/h:
2/ 2220t COy/ha
Stream (Song and Yoon, 22.20t COz/ha
(Song and Yoon, 2019)
2019)
3.32kg
. . . 9.84kg COy/household 6.58kg
Links | R 1t | St COz/household
in ainwater recycling system 0,/househo (Lee, 2012) 0y/household
(Lee, 2022a)
7.34t COy/h
Green way of village (Son andz\/(o?)n 7.34 Q/ha 7.34t COy/ha
y 9 9 " | (Song and Yoon, 2019) ’ ?
2019)
1.68kg CO,/nf 8.40kg CO/m*
Preservation of existing terrain (MLITg, 282/2) (MLITg, 28;/2? 5.04kg CO,/m
3.61kg/1 -1t
Rural experience and 9 ::son l 171.82kg/1person - Ttime | 87.72kg/Tperson -
ecotourism (EPD b) 1time
(EPD a)
Living Uses Net-zero lifestvie practice 1.22t COy/household |  3.40t CO,/household 2.31t
way se p (ME, 2021) (ME, 2021) COy/household
Public electric vehicle 6.66t CO,/household | 13.32t CO,/household 9%
) ’ C02/household
ZEHR (passive) 1.63t CO,/household |  2.73t CO,/household 2.46t
iV
pa (Leeetal, 2011) |  (Sa et al, 2014) CO/household

LIT: Land, Infrastructure and Transport, NIFOS: National Institute of Forest Science, MLIT: Ministry of Land, Infrastructure
and Transport, EPD: Environmental Product Declaration, EPD a: Jeonbuk Gochang Eco-tourism Silkworm Audio
Experience, EPD b: Camellia Blossom Program Jeju Seonheul, ME: Ministry of Environment

COy/ha 7514t

g, TP 5] AeluIA|e] A nkE AAHH o= ouzlE AR e ehattEe] mupt 9lom,
AL RS 5 WeEE B4 2 A AoR yeht 52A%9] diilhuby) Tzt HAs)olct
Lee and Kim(2020)o]l @2 7Hgol A AMEh= AVl AV eidkd Aldo] 71 =1 e Al oA
3kW fREE AAjsle HFo] 7P Eon 7P 2 fRE 6kWE AAHe AR RAEIE E] ejold A
Aol ozh o Bt W ARER oF 4R 2 B Zlo] kAol Yang and An(2018)l)4 AR 340417
S AL AS o7t WA= Aol 3kWe] AL 372MWh, 6kWelAl= 7.45MWhelH, KEIQ021)0ll4 A}
83t IREEAI 0466t CO2/MWhE 288 749 Ad9E 24 173t COZA, 2 347t CO/7M=
AF

SHE2 55| A 50H 35(EH 2115) |27
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L&Y Jolmet & ko] it ©484F 99l= Song and Yoon(2019)0M 3 E 44| H|QES]
et B4 104446 Ante] A mASH Wae] ARSYaE SAE SYaEe] B0l 2325
A2 skl ol i UHIE skl 2 QO B
B ASg A2H 94ARA] 5 WBE W4sle] 14 el AEESR A1l theh YRgiS Abakict

AgApae] 83t o 47 Sl ek 35017 Sht, Lee(20220)004 B9 Aolg 571 I
Agioll T S W EH ABRE Apzol IR HgolgAe] B34l 10wl B 332kg QO H,
3.30kg COYAIHIE ANt ol HAZEOR B3I Lee(20129] Hekt AQL % $4880] digt 9
H QAT AL A A] ARREE AEekS S8ol ebagkEesR AR o) wi2w 26 4104tollA el 94

rr1o2 S od
g Al AZF 260t CO, 5 TPt Qs ACE FARM] wet ofF 9.84kg CO/AIHRE ATRIE BHitsle] 3
tigtoz Z-gsi3ict.
0kg &=2)9] AL Kim et al.(2018)014] Z7Hd M F77] HiFo]| Zgtsl= 2d =x| Stus 94 &3

7] 508 AAsle] tE Jelngl g4t JREE Frhog AXSHL glo] olo] digh BE4ake Song and
Yoon(2019)o14 AR 4129 e] E4391 734t CO/hag 28515tk

AR §Y HASke 71E Ay BAo| wiE EFAGA ok B4 HiES Y eR Fole &t 9l
ot EFAR: gerdos Epy) Huler] MEARE AR FFo] ME HEdeA BEEA(Ministry of
Land, Infrastructure and Transport, 2021)°l eJAsl] 7t 358 Fote 7d71Al] A8sl= Aadat uiE
T 55 Z8olo] olfle] AHe Bl AR WY FHaske Qe BAAHEEDS sl Hage B¢
A Rl Hupr], Helee], JEAE nlAAT Be A Oqi‘%“—a— Zgslo] BaAgF 1.68kg CO/m
2 sl Fdighe dut ZAo| AW 127]9F AEW 127] A4S F7k5le] AE 848kg COY/m'E
Aottt AR W A F Ao 28 ALeas A8 B9 AHA daxd avke wlnlsht 71E
2y Bzo] w2 7H3A e 9E9E TESIthe Aol 997t glrt 1,000m'el Eoks Z1EAE S BA
ok A TPEA BATERES oF 840t CO0ll EotH o= oF 25000m' &= ARSS o HAE= ehAE ARA

2~ 0 o

=
Il

Y (TA;; X 41.868 X CF, X EF, < OF, X 44/12 X 107%)

ij

oj714, TAE ZAZAEEHA TOE), 41.868: Joule-TOE $HMART)/HTOF), CF: AgA4 EF = wiEA
OF: A12k&(%), i: oﬂﬁ%% A, AL, 1 B TEET), =] 9 o, AEH 9 HER 127] 5).

e 9 5EATS KEITIY| /4487 & 52299 Telnets 28sis T2 5 Q15 7Kl
At TR 7S o R TS ARSI Kim et al.2020)0) whEd SAHHEA] Aes AR A~
Y] A IPelA W= A7 BiEES AP ol Fohe Aol e (Carbon Footprint) 1
O QI AGAARE 204 QI50E FEEh AR WA, WA, A, A, odA] Ao B
Feoh ARl AR S A, =209 A 5 J?Ei% EE:L%‘ T AWK frast 1gAeL 284S
747;] E}/\HH Ek_,] 71-5\71. Ao oAH 27H oz o}o:] 0_]1:}_‘4_ E%a}oﬂl:} xﬂz /HEQ EHHZI—
mjch T2 187kg CO/10H A 14Tkg coz/m-mi ehafzERe oo} 1723kg COy/12H3]]
A5 Qlo] o Hdighe® Aol Aeke 1] ol QrjAed AefEge] 13.53kg COy/19H3elA
9.92kg COY/1MBE Q1AMoL 7152k 36lkg CO/1GMBIE HAagte ATt SPAAHTAQIZ0] AYeht
F D AR T AdeR= 19, 18] 71EoR APgEe]| wt ool Q1Y 4ot At 29 315 Foll wt

719 Bhaggo] 75 Aol
A% ABARS BAROMDY BhaF % g 9 ShAS] (T BAR ShT k. Shold
AN oA, 4], 45, AT Al 85 SARETS B8sio] Vsl A Qi He

Hlgoe o 4 Sl AU 19, #2 H1%*’llh o] ofete Zk& 22, 10 e o<l JHlgel 5

28 | e=zZeteA] Al 508 32 (8d 2118)
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W FES AR 1R 35S BT AT B9 #53E 285t 47 1.2%kg CO/AI],

ZALS] HEZFEE 4= 2,39 (Statistics Korea, 2020y 2-851%iTt.

3-8 A7IRks ok WellM 7 ARk 23l Badt deds Edom Jdf 2aHES A5k &
7} Qi olof] thgt et APAT= FLott, Lee(2022a)004 AAGE uhee] Bt 71 48 507, 1Y 5
ot ok Ui ol 5AZE 0.5km= 7Hgsto] ofefje] 4t ow eagsaks AMdE 4 qlt.

Fomax :((GHG.:J — GHG,) X L < ho X Day < 107%)/ho

7N, Eo . BAUST

& 2diatc CO/AIH). GHGg: 1At HauliEig COy/km), GHGe: 712k &
2HERHg COy/km), L= ok Y]

2372(0.5km), ho: Alt§ 4 day: 36591
Eopiy = (((GHG, ~ (GHG, ¥ 0.5 + GHG, % 05)) % L ho  Day > 10~))/ho

A7NA, Bo . i BATEF gt COYAH). GHGg: 3l BamiEsig COy/km), GHGe: A71%}
eaaiEEHg COykm), L= PR Y] 238A2](0.5km), hot Al 4 day: 365%.

3-8 A7 28 Al | SEaAEEE e U] ARelES 100% -8 A71AtE REd B9
2} 352 71E A (Joint Ministry concerned, 2021a)o ] AXE 3G A=F olg Al LAV HHARE
116g CO/km@} 2713} B L4714 9 79,50 CO/kmE B8510] 13.32t CO/AHR, Ha SAdEwe
ke | 3-8 A7) BEES 50%= T AR 6,66t COy/AZ ASIT

ZEHRO] 7¢- WSEFE 2420 5229 Jlngels a4 Ao Ushtol), a9 AR
53 SRS/ el Yol At 7 BAE Zseiry. ZEHR] E97FeR e miXE Tl diE
B 7l FEEL, APelURE w2 S Jdzet a4z AAe| et ZEHRO: KB Zlett 4
8ok A0 Stk Lee et al. (201D BAAEAEY] 287]e @ a0 24 A4 9 st A @ TR
£ 023 WK, 2% U-valueg 1.66 W/niK, BlFEHEARS SHGGE 0417, Ad4ES 53 2 LPDIEE
11 W/m'= 2P0t Alojs A8 A gty o= AMgols B9 o] 49kWh/n' - yr A& A7
She AoR FASIGIH) 01F SEAGY FAFHE BT os Mokl FEEIAK Statistics Korea, 2020)9]
TEFEolA ARA S| 60~85mrelld 7P A UER o)) SXRIQI 72.5mel A8t HEAREgel| tigt
HIEAIGE Agot] eSS OIS 1.66t CO/AHR AT 4= 9loH oE Fdigtoz Asisitt. Sa et
al.2014)2 S=Felolx] Tedh Wi geks LWh/nfE BAGIIT Bz AU Qo AR 1a
& 71 ARE Al 90% BRiske 2 ARl TE oE BHkRE 249 CO/AIHHE FA7te= APdslalct

(¢
il
=
=

fo

4.3 SZAY Jzielmalel EaFE 7ol

52409 JRielle] diet JRA) BASY Jlelg BAsh] Sl A9 Jeicluehy 48wt

jR4 H =
Baglol et Lee(2022a)00 4 et HleA] AEAIR] 470 vhee] £ 37 Bt wae 7 4 A, E
e A5 7IECE, SrEet 2Ae mEE HAS 7IEoR AFESI] Table 83 Zo] A2 ¥ olE 885

At AN wheoll it 7 e S3AH, FARE 296ha, A= 843ha, SEE 0.7%ha, 2=
3.63haz Bt WAl SISl & AelME ofg HIEAl AFA ) vkae] Bt 71 ot R 7PsI
onf 37 dlolEigll Table 79] A1 ez} 848 TS AH9IE 285} oE 7)ok 4l
83l

Bt 7 &, R 5O 30 HlofHo] w29 T9clnet o4 BatE dUels Agslo] 4 2
e Table 99F 2rt. Bt A = AVPIIA AV, Hig AEE A2, 38 AL dagy AgUd
ZEHR 9] g0 A83l9lal 57710 WAl e Pl gl FrE o] WA SO 229 HA2 up

AQlmate] gagsaRe Rt 4 52192

=0 A8t o2 F9l #8H WAL 13.14hacH FEAY I
CO,, #dl 1,026.77 COPN Fote Aoz AP i D912 i 3¢ 24 3972000 CO/kt, 2T
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Table 8. Calculation of application scale
Classification Unit Village A Village B Village C Village D Average
Number of households| households 54 55 51 50 53
Residence ha 5.91 2.96 1.02 1.92 2.96
Farmland ha 15.34 8.63 347 6.26 843
Floodplain ha 0.92 0.87 0.69 0.67 0.79
Grassland ha 5.00 2.70 447 2.33 3.63
Source: Lee(2022a), Author rewrite
Table 9. Carbon reduction amount by factors of green infrastructure in rural areas
licati Minimum Maximum
Cassification Application . . - )
scale Basic unit Reduction Basic unit Reduction
521.92 1,026.77
Sum 13.14ha - -
t CO, t CO,
7.34 13.29 15.90 28.78
Village forest 3.63ha
t COy/ha t CO t COz/ha t CO,
22.2 17. 27. 21.
Wetland 0.7%ha 0 > 8 %
Hib t COy/ha t CO, t COz/ha t CO;
ubs
Renewable energy 1.73 91.69 347 183.91
. 53hh
Living fadilities t COz/hh t CO, t CO2/hh t CO,
space Farmland(eco-frien 8.43ha 6.06 51.09 8.07 68.03
dly farming) ' t COz/ha t CO, t COy/ha t CO,
Green way of 03ha 7.34 2.20 10.41 312
Links village ’ t COz/ha t CO, t CO/ha t CO,
n
Rainwater recyding S3hh 0.003 0.16 0.010 0.53
system t CO,/hh t CO, t COy/hh t CO,
Public electric S3hh 3.33 176.49 6.66 352.98
vehide t COy/hh t CO, t COz/hh t €O,
Net-zero lifestyle S3hh 1.22 64.66 3.40 180.20
Living U practice t CO/hh t CO, t CO,/hh t CO;
ses
way Rural experience 2ox4n 0.004 0.32 0.172 13.76
and ecotourism P t CO,/pn t CO, t COy/pn t CO,
ZEHR S3h 1.63 86.39 2.73 144.69
t COz/hh t CO, t COy/hh t CO,
Reduction unit: t CO, hh: household, p: persons, n: number, Green way of village applies 10% of residential area
781411t COYkiell Fole A A5 4 e Ack A, felu=te] W & vEAA 9L A7)
A2 Aol 18,065.4%aKOSIS, 20207)& FEA1Y Tdmete] 24, A SagEeF dUols 85k A
2 70768 E, Fdighe 141168 Eof Pele COE A5 4 e o= = 4 Slth Adiate] A%
20199 sHF2A HiEEE EV%] 2108 £ COYl Aoz veg of HAR Y] s QetE 28
g 7 HiEFe] 6.7 Eoks HiERE A o e dom gAFHO it 7ot w2 o udd £
ot T EASHAUE] 2K Joint Ministry concerned, 2021b)ollAl AXTE 20504 ol BHASaQl 25.3uqh
E CO9 oF 5.6l Eoh= Zlom F71 gaga oo HAjjelo] w2 Zow s 4 qlrt.
44 1
2 7o) Zuje} v dyele] b 2 AEAL HimA] A el wEA Tdelnale AT
ol dfet gagts APSIE &t Ml AFAlY] BAFH =S AEHCE EAst] AR Aol
30 | eh=2ZstElA] Al 50H 35(SH 211%)
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5, LeeQ022D)oNE TARIS AFA] 37} HABAE0R ANE SA%, dAE 5O Bl A
ol Jglelele Ao, B Aol ol Zgt AFAeIA ol eiko] Q19jAel ARk )<l
eI 8ok A Eoll 40l et A Jeklzet 54 4 o e R4 St
delel AHoR BAT 4 o VlzAEE 869 4 ok B9 4FA0) BT o] ATE NS

ohgo2 @ Hong et alQO2)elAje} o] EAASle] Sbele] Q72 Aagstan Glo] & AT 2T HE
A HEA i e EAR0) AR HEE Beslel Selueuiol g A A Aol Jefd 4

EEI 2 ol 74o]u} ﬁj, TA] AFR| Q] BAS 2R o8 TEEhl BaFEgTAl] 741”28_@1194 287153l

_l

5 A7 20508 STl At 70l chsstel o} i AR olyele]
31 ol 10 250 ololal ZHETSI Ml ] Al ] 2
%3 7loleg Bl 1 vk thevt gt
S, 52 TRiele] the S HEAY whe Tl B9, 47, K W B, A% S
A5 A, WAL ARl B BAH0R BEslo] 4] 9loh AR S BT 4 ol B
Qolat AlARl0R Aol
o
e

3t 712A=E Al
Qlzapo] oigh &

rE S

3120
=

[¢] =

[e)

S, $EAY JRloluee] v 042 AWK, $EAY JRielueke 2] ARe AgHon 24
S sk AR Zun AUS EA0R Be A ZpoR TReL ABENS x|
QaxeoR ARste] oo AT A4S EHAT CVR 529 oWl whed, 5734, AnkER, 47, Al

YUz A 55 A G0R, o, BIEAEE AAE, kS =7] 52 AR sk Flo] A Ao
2 AFole] w29 adduet 45 A

AR, TaQlaet g4 eaghEsel et Zag) Aok Akstel HIEA] AR gaFHe 9% 37t
A AL, A A Z8E 4 UEE otk 13.14ha RO FEAY IS E
CO2/yr, #dl 1,026.77t COy/yroll Bohe BAE IHIH R FSsh= At Qe 2102 A o<t nks
T SR gaviEge] gt dlo[sE 28slo] nhe ©919] BAFHS 3 24 A7, ¥
73 4 ojge] S8t w2 AoR aﬂﬂﬂt}

A, 529 JQlmare] eASY vlo] 71sAel] disl] 24t At ARIAE Allgt HIEAIAY 18,065kt
£ 20199 AR HanfEet] Ai oF 337%] Fote 2 AR 4 glom, 20509 BAEFTE] oF
280%° Fol= F& THIAoR A57Fs Ao veht i}—ﬂ?ﬂ JRlEe A5 Al 'SR et 7]
oAwrt e =il & 4 ok ol A £EE 1EF AEFeR Wrh ASAQ Jjine &EAYS Y
slof ofeiet A FARE ol9felAl HiEshe TATE *%H%‘ 4 & Zo= difEt,

A, s e] JIuetE Fell AR BT AAA TR viEsEANAeE AAlste] A 7t
SOtk 7 Al HiEE A AREREA] 20224 39 302 KAU219) 718 234009)/tone 248 4%, H]
TA] AFAE thdoR A4 of 16,5587 ool Hole A o= BAFHE 919t ARVEEA A 529
AL, =AU = ol A 7197 4 Sl AoR ot

2 oA Ao RE HIEAZ] BFAE RS 4 Y wEA G0 Tl digt AASE 55
T} @4 eARERgel| tigh AH9IE ARSIt el AdfdTete] ApEAS 7RI E]E 5EA

ARGl aFdo] 7hseh ukE AEA] 7|zAtwE A

o mheo] Qb ol ol ot BAEUS E
T4 QEs stgom, nhe Belol BAEYS Bol wA B9l B8 4 ok SPYE s gltt 19
U wheel it T URS Aol S497h Mask mhege] A9 Y ATl ARAE
2 Bgstel AFAN B N L 450 BaF4] e AFAT Basi], 9459 APIAO)
7% TN AN Tl Al 2200 o] Busistel F7HA0) F4eTel 21 A Zzte) A

52z 4552 Al 50 35(EH 2115) |31



HIEA] YFA2| B3 7|0E 24

TP AR o) dEH S
Al A A9 A 2
FUS AT 4 g FEM, u A 2y

rr
s
ol z
N
o
S
2,
it
- o>ll‘I
ey
LNJl
o
2
L
rd
T
luj
3
0y
re,

= 1. https://kosis.kr/statHtml/statHeml.do?orgld=315&tblld=TX_315_2009_H1002&conn_path=I3
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