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Abstract: The Climate Change Impact Assessment (CCIA) is a regulatory system designed to analyze
and evaluate greenhouse gas (GHG) emissions and climate change impacts of development projects
prior to implementation. Ensuring the effectiveness of GHG reduction measures during the post-
consultation management phase is essential. However, the current regulatory framework lacks specific
post-management procedures and survey criteria tailored to the characteristics of CCIA. This study
analyzed the linkage between GHG reduction measures and post-environmental impact survey plans
for six urban development projects for which CCIA was conducted during 2024-2025, and proposed
improvements for post-management practices. The analysis identified a total of 26 GHG reduction
measures (7 for the construction phase and 19 for the operational phase) and 20 post-environmental
impact survey items (9 for the construction phase and 11 for the operational phase). The linkage rates
varied considerably across individual reduction measures. While the energy transition/ efficiency and
carbon sink sectors showed relatively high linkage rates, the resource circulation and hydrogen
utilization sectors exhibited low linkage rates, indicating considerable variation in their inclusion in
post-management monitoring plans. Furthermore, current post-environmental impact survey plans
were found to focus primarily on verifying whether reduction measures had been introduced or
installed, while quantitative monitoring items for GHG emissions and carbon absorption remained
limited. To address these limitations this study proposed inspection methods leveraging existing
legislation and certification systems from the perspective of consultation compliance management. It
also proposed an emissions monitoring approach using the Carbon Spatial Maps along with a carbon
absorption estimation method based on unmanned aerial vehicle (UAV) multispectral imagery from
the perspective of post-environmental impact monitoring. The applicability of the proposed
methodologies was examined using a residential complex in Jiphyeon-dong, Sejong Special
Autonomous City, as a case application. This study is expected to provide foundational data for
developing a more structured post-management framework for CCIA.

Keywords: Climate Change Impact Assessment, Greenhouse Gas Reduction Measures, Post-
Implementation Monitoring, Urban Development Projects, Carbon Sink Monitoring
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JH-=0] J,‘ 491 tCOeq-hayr' &2 7H4 £ H|%
SR EL 9F53tCO.eqha ™t yr, ]7]g
FBE2 9F23tCOeqha™yr 50 & LERITE Land
Use, Land-Use Change, and Forestry(LULUCF) &2
Bt 9F 1.7 tCOzeq-ha ™ yr™ 9] =7} A &l = o] it}
+Q HA A=t Adb= 2 AR A AR
240t n] 218 A] v & (Business As Usual; BAU) T
| AEFS 7)Z0 2 2030 ], 20403 o, 20501 T
H 455 R Sbsto] Bl 2SI Th(Table 1). A4 T4
AG B 71520 2 20308 T OF 30%, 204041 off OF
34%, 2050 o] = Ok 379% £~ 0 2 H R A AFTFS B
52 AT G, R RE 4498 0]
20301t} 2F 3290041 20501 T} 2F 9296717] Z7}5k=
Ao g AJE v, T3-AM] 9 7P HEEL A7

o]
2 28~35% | Q|0] =S B R 2 5}1 QIth TE-ALY]

jns)

(9F 50%) 3} 717g F-=(F 43%)°] A
93%E AA|SIEE, o] F Hof it
Y o 77 ARFE] o] A4 A bl
SEESHFES AR AT Fol
2 o] BIE DA R P 4 3

g},

r4>
=
bu ) ﬂl'l)l'
O, off
1o 1o
2

ol
N
N

ol

ol

I 2 4

i, ©
o

2y
o
[
N

2
N
N
i)

E

1
Hu

fr (=

ro,
=
zi
1:
n
_°,
o T
5 g
b= flo
<=
“*. -
njr’ru Md
o £
o &
Horju
rR o2
b1 oox
o
[aaf =i

=
oz
>

11910, B 1 7 G
9FEH(Table 1). W2t AL SHAOIAE AR E
A @Ao] AA 2 24 A Hlo] F4 7)%50] 2|4
A YR 0 E BB o] G452
A7t ek

o 71T G G A O] AAE A7
e BT A}, F 26719 HE
w, 34 9 HJOJ% 77H, &9 4

n*lﬂd

L;

]

N
>~

Y S -
Mo o HUOxQ N M
[0 o 1%

oL
jus)

>

0|

N
2
1o
01‘9

Table 1. Operating-Phase Emissions of Urban Development Projects per Unit Area and Reduction Rates by Target Year

Unit Area
Category (t00,eq-hart-yrt) 2030s 2040s 2050s
Reduction Rates (%)
Total Net emissions 1139.0£266.6 30.4+11.3 33.6£10.7 37.2£114
(955.4~1,707.8) (15.0~46.5) (21.1~51.4) (21.9~56.1)
Transport 53.0+48.0 32.4+10.5 52.3+12.7 92.0+1.9
P (8.7~138.7) (23.7~47.6) (40.0~70.0) (90.6~96.0)
Public/Commercial 573.9£191.2 27.749.9 29.8+8.6 31.849.6
(413.2~947.7) (16.5~41.0) (16.5~41.0) (16.5~41.4)
o Industry NA NA NA
Emission
Residential 490.9+159.0 31.9+15.8 33.3+14.1 34.8+13.2
(264.3~731.0) (11.7~58.6) (20.4~58.6) (20.4~58.6)
Waste 23.0+9.8 45.2427.0 55.0£24.4 63.2422.9
(5.8~38.8) (3.5~81.6) (10.5~85.5) (17.4~88.4)
Agriculture NA NA NA
Planned Absorption Trend by Target Year
Absorption LULUCF ' No variation across target years
P (0.02-2.8) ety
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GHG Reduction Measures - Construction Phase
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Figure 1. Frequency of Construction-Phase GHG Reduction
Measures in CCIA Reports for Urban Development
Projects
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GHG Reduction Measures - Operation Phase (Part 2)
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Figure 2. Frequency of Operational-Phase GHG Reduction Measures in CCIA Reports for Urban Development Projects
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AA = At B, = Aol #AFE A E, 4]
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A, A D4 A EX0]§ AL 5L U5 Ak
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o] 5ol G v]E 4= A= AARRIH: o v A A g
e R R eSS T HE 4 QAgE
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A £8A 5 F2A A9Fo] H 1T o] 2 (Kim et al,
2020; Pak & Lee, 2024). AHY4=3F B50] & 7fjo] &K
A FAE 52 l%@ A& 7ol e Bk,
Agthu] A4 Az, Hl-§5F D o]-&A 84 ZA,

T o

A A Y ujv] 59 AH o 2 Q13 7| S H 5} T

7HA W SRS 2 A A= Bl&o] A Y
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etal, 2024).
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Figure 3. Frequency of Construction-Phase Post-Monitoring Plan ltems for GHG Reduction
in CCIA Reports for Urban Development Projects
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Figure 4. Frequency of Operational-Phase Post-Monitoring Plan ltems for GHG Reduction
in CCIA Reports for Urban Development Projects
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Table 3. Proposed Inspection Methods for Key GHG Reduction Measures in Consultation Compliance Management

Relevant Regulation or

Ph: HG Reduction M P I tion It Remark:
ase GHG Reduction Measure CerfittonSsien nspection Items emarks

Low-emission Clean air conservation Equipment registration Joint inspection with air

. construction machinery act and usage records quality items in EIA

Construction - - -
Low-carbon Environmental Usage records of carbon Requires CCIA-specific
construction materials product declaration footprint-certified products management
ZEBs Green buildings Certification status; BEMS Verification of operational
construction support act monitoring data energy performance
. Installation of EV chargi I
Eco-friendly pstaation o V.c ArEme and Verification through
. hydrogen refueling stations; . .
. transportation - o as-built drawings and
Operation . BRT and pedestrian/bicycle
infrastructure o field data
facilities
Applicable to UAV-based
. Green space area and tree . .
Carbon sinks - quantitative absorption
growth status .
monitoring

* Note: “-” indicates that no specific regulation or certification system directly applies to the measure; these items were included because
they require quantitative monitoring or verification using field data.
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