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ABSTRACT

Achieving carbon neutrality in response to climate change necessitates the establishment of a comprehensive system for

integrated greenhouse gas (GHG) observation and verification capable of ensuring precise emission assessments and credible

evaluation of policy effectiveness. Although South Korea, China, and Japan are geographically proximate, their climate

governance trajectories have diverged due to differences in available energy resources,

industrial structures, and

political-economic systems. Nevertheless, all three countries share a common trend in advancing science-based GHG

management using multi-platform atmospheric observation networks relying on satellite, airborne, and ground-based

measurements. South Korea has been a relative latecomer to implementing empirically grounded GHG monitoring compared

to China and Japan. However, South Korea’s proactive engagement in shaping international standards for urban GHG

monitoring presents a timely opportunity to establish a robust and scalable national framework. This system will be extended

to subnational and municipal levels, enhancing the scientific credibility and objectivity of local climate policy assessments

and facilitating compliance with international reporting obligations. The Korean Greenhouse Gas Watch is envisioned as a core

national infrastructure supporting mitigation, adaptation, and ex-post policy evaluation. Korea aims to simultaneously

strengthen its observational capacity and foster sustained cooperation across East Asia through knowledge exchange and

collaborative GHG governance.
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71533t 8-S {5 ©ASH(Net Zero)> 2 A|AH
ol Al IA7F H1 9t 20159 w7 @ Ao A z+
F7he AT W72 AS5S AFASE o] o] 2T ofs)
2 Agsta 7H5shE 1.5C ostR QA2 Folsta
t}(Jayaraman, 2015). o] 2A45}7] ¥3f 20508714 <&
SRS <0702 TTE = g§ASYE Ri7F 8 AXN=S
FTACE AAEHAL, =, &, S BF 202082 A
S5 &®HASE FERE AASHY tH(Lee, 2020; UNFCCC,
2021; Yoon, 2022). gtAaFHS AHASH] o= 24
7t TES AT oUA A, AR ¥s) 7)Eg4l
& oofet 2A47kA ZHA] 9 dlojE & A|A o] ¥

Zoltt. ZF 27H= Ao WiEFE Fee] & -HS5ot
A% ol S FHst7] sl 94, A ST
o] et 2A47kA THA] AAE FFststal Sl
A AHA T A HAUSS H AR S =9t
of avtl #E HFS FH FOo|tHMEOJ, 2022
MOE, 2023; NIER, 2022a). & ZoJAL 3k, 3, &
9] A4S FAE 247A A 7eT T A
oA vlw A5k, Z= Ao dadd 9 4 5
S AHEHT St} of2 Y 39 '®ASY o|FS 9
T3 M I A4S g gRke Aldgch

£ ATOIAE W, B2, QO] 2 JRo] B4 UE
g 7o 4 waFEY 4 2
452 9% & AR AT PA, SAA 24 L B
AAZ Mmsat et AR H2FY A 2
VAR 9 AR 27} 7R A 2023),, $RO 2022 F
= 7| FHskthe A4 W% AXEIA2022) @ 2021 F
T TaFY G Y] SARY LA 2021), RO T6x}
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oF 49 36009 E7MA #EFE SAS AEHEE
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o, 7|15t A i 1, 544 AR, Asa A
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olg g% “Bi HuA @ B4FY LN 3 AAS

FHol FE2E AR ol AZS x5k At 20214
| S T2 FA stollAS] NDCE Z3}sto] 20304
ojikgleta HiEHA o]F, FUIZTABAIF(GDP, Gross
Domestic Product) & BAHESHS 2005 tH] 65% O]
A g, HEHA U R] &H] HIF 25% o) IHiE o
skl ESF 203071 B -HGF YALRE F
1,200 GW oA} F&Fstal, A 24 B2 602 m’ Eof
ok 59 FAARl HRE AASth ol Ex g
AL 9ol HaSH AEIES AR SYFFeL A
R AEEHe AMPA AAE F55ta loH, =
7} 570d AAAE Soll g2 AEE AAStY
(NIER, 2022a).
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< 2013 ] 60% 55k M= NDCE F7] 59
SIS 9K(UNFCCC, United Nations Framework Convention
on Climate Change)°] &4 A&t} o]&= 20309 A=
SRS 14% AU O, 20509 BAEY BE DAl
W25 71l JthH(Greenium News, 2025). 4&E AR =
AAAIGAMETI, Ministry of Economy, Trade and
Industry)¥} 274 4(MOE, Ministry of the Environment)©]
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W, TAFeUSAA,S B REY 15 BHE A
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o} ESE 202340 1YW ETMAEH0]H(GX, Green
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Fig. 1. GHG monitoring network in Korea
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Fig. 2. Current status of ground-based GHG monitoring
network in urban area of Korea
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ZA A B AE(GIR, Greenhouse gas Inventory and
Research center)of| A o =7} LA7FA vij&3FS AHA-
Hysta Qleh. S R7F SESHa, 7YY R, AdE
AAHEE 5ol EEsto] oAU, A, 54k HYE 5
29 HiEHE weste, ofrlot X9 Hzx=E =71 Z
ol 2A47tA HiEd ARAE APst Aot =2
&S A A A(K-ETS, Emission Trading System)= A]A|
oA F+HAHEU, European Union)o] ©]of 7 WA=
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UNFCCC, 2021).
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China National Environmental Monitoring Center)o] A+
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AYS &S], o2 4L o EH, AHIE, 3lst
F8 A B7o] wiEgE vd AAXeR BHi-F
= 2C@g vhAssc
Y22 FEOMAoF 35 F 7MY WA 94, 371 A
o Ay AT BE 8 LALA ZAAAS T
Zsto] $47149 BUEHDE st UrkUung and
Kim, 2024). £3], 2009¢ F7ZFJA= 10.5 km x 10.5 km
9 AA Hzo] LAZLA BEYA GOSATS HBHow
BARslel, oF 39 F712 A A9 CO.% CH, #2E 4
g IS 2018W0l= A5 FIAIX] GOSAT-2
& 27} wARBtol, FUNYES 7 km x 7 km o]
YAFSFHA(CO) & A 7| g=2 = A B5st
TF &2 GOSAT-3 A9 HEof, 247 I
3 A wAE FA AT AW A9
GOSAT-GWE 20244l o|% HFALSE of| %] o] (Tanimoto
et al, 2025), 0|2 B3] 94 A AAS BF nEsY
Agloleh. 247k A4 Be] A9, ARIGBIMA,
Japan Meteorological Agency)olA A2 A|ZHo Lt SAY
= FHSHATANIES,
Environmental Studies)S S$A102 2A47IA v&% 4=
& A% 2R Y 597 T5 U 29o| ol 2o
A3 Qlck. ERE A= W 2 AR, SEor Rl o
o A BE3 W7 32718 B8 CONTRAIL
(Comprehensive Observation Network for TRace gases by
AlrLiner) Z2AEE 347 8501 Qlrt. 422 WEY]
AN 1% FNE AAosA AR B2 27}
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Table 1. Comparative overview of carbon neutrality policies and GHG monitoring systems in Korea, China, and

Japan

Category Korea

China Japan

Target Year 2050 (Legislated)

2060 (Declared by the Communist Party)

2050 (Legislated)

40% reduction compared to

Emissions peak by 2030,

60% reduction compared to

2030 NDC .
2018 levels 65% reduction compared to 2005 levels 2013 levels
- National Emission Trading System - National Carbon Market (power sector, |- Carbon Tax (2012 ~), GX Carbon
Main (2015 ~) 2021 ~) Market (2023 ~), Carbon Levy (2028 ~)
mitigation |- Expansion of renewable energy, - Rapid expansion of renewable energy, |- Reactivation of nuclear power plants,
strategies hydrogen economy, enhanced energy peak-out of coal consumption, utilization of hydrogen and ammonia,
efficiency, and CCUS deployment of electric vehicles high-efficiency technologies
Lo . - 59 ground-based monitoring sites, - 4 background sites with aircraft and
GHG - 60 ground-based monitoring sites

Monitoring | - Microsatellite (launch in 2027)
Systems | - Transparent GIR

TanSat (launched in 2016), with

additional satellites under development

marine-based monitoring networks
GOSAT (launched in 2009)

Establishing MRV system - Transparent reporting/inventory system

Solid legal and institutional

Strong government-led initiatives

frameworks o . - World-leading energy efficiency
. X . - Rapid infrastructure expansion X .
Strengths | - Extensive experience in market . . - Advanced technologies and satellites
. - Technological capabilities on K . .
mechanisms . - Reduction efforts in private sector
. manufacturing
- Advanced ICT* capabilities
- Limited portion of renewable energy
- High mitigation costs - Continued dependence on coal - Lack incentive caused by low carbon
Weaknesses | - Limited renewable energy potential - Regional disparities in implementation price
- Heavy reliance on imported energy - Insufficient data transparency - Policy fluctuations due to nuclear risk

concerns

* Information and Communication Technology (JEEA17|%&)

A| 20U X|FE(ZEH, Zero Energy House) EE2 $5f

B30 S8A49S AFstal At
3.4. 359 EIASY 0] W
3.4.1. B ZHo H=X gt

SEOMAIoe] o=, S, AR AF AR ARt
AR A FEF, AAFR, FRA-AA AA7 ek &
&FH AHNM FTeHT DA AelHe] TEHT
Table 194 2} =79 247kA =52 9%t Al=4 7]RL
7l 5 A AAL 25 A aaE vlasil 1 2
W, 352 B gAY SEE SAFoR Adstal =
7Hdge R A3 tte o] Sk = dE2
HE AoR g9aFY ZHE WASSIAL, T2 2
A AER 2R =7 s/HE Ao Wt waeR

Zstal ot ok, =3 o] Aoid wiEs 4=
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229 GOSAT A< H|Z35 159 o]Ato] €9 A3
7} glolgE £A5t1 3, =& 2016 TanSat HHA}F
T 24 2A7MA 48E EMIstal JTH(Greenium
News, 2021). §H2& 2A7A ZHAE Q5 24T YA
< 20279 TAfste] o] AR WlE Aot A &
Aol AL, 3ol 50717 &= SHAE At AR5t

G717t 7HE EE% SAYS FEOIAL, 2R
TRl EFE FAHOE I 49 A E 11T FSHL
o oA Ad, &3 5 B IS EHES &85l
FHAEE BY5Fal Itt(Jung and Kim, 2024). S
< 2022¢ R E EAIAY ZAHVMA ST FE5S 24
Hog Fxs5ta 1o, 20249 7]E 107404 FE
6074 o] Fo® =7PTH A Y-S AA XNz &5

B Aol

33 5% UNFCCCof| 7} QIFIERE Al&sta Q1o
L glolee] £ SHoA AZE FFofl= Atol7t 9l
oh G2 g2 AXs o] whEh mid A QIFIE
& A|&5hY ZA|AZ(CA, International Consultation
and Analysis/TER, Technical Expert Review)< il vij<
ool BRHS S Uk FRE 20160 H 7|5
o} 2 BARIAE AZ5H7] AR, 202480] 7]
F95} AW B4 BN ASHEA H2 SAY
oyt Ao WHolA ZjAS] R E Hol|il Ut
= YE2 A HiEF SAL} 719E viETlolEE
7Wske] RIZS] ZAI9F 82 AElste R, S5
AARQl 2] IR HE|sto] AR FEIZIN= AR o]
ot QbH AAZE 2ATEA B FMe AE 5HeE
@ QAR BRolE 2T A3Ho Fofsky Ut
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Zxog £9sla YTHUNFCCC,
5% S#AA 2 G2 A RgnE =

D RATA ZA ARt 2 HEt 493

A, HiEd Ade AAEREY A Al 2R H
=7 =7F R s I 23, 202310 A oF
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