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Abstract

In 2019, all countries participating in the IPCC at COP 25 agreed on the need to achieve carbon neutrality by
2050. Accordingly, the Ministry of Environment presented carbon neutrality plans for climate change response
in 2020, and announced 2050 LEDS in 2021. In addition, the National Assembly passed the framework act on
carbon neutrality to achieve carbon neutrality in 2050. Environmentally—friendly development strategies are
being adopted in development projects with the goal of achieving carbon neutrality. In particular, as part of
comprehensive development plans for new airports, policy goals and strategies are being established to build
airports that are sustainable, environmentally—friendly and carbon neutral.

This study selected the Gadeok New Airport among new airport development plans for sustainable carbon neutrality,
and analyzed Gadeok Island’s carbon storage using the InVEST Carbon model. Changes in carbon storage were
compared between Gadeok Island before development and two alternatives. A comparison between Alternative 1 and

*To whom correspondence should be addressed.
Department of Landscape Architecture and Rural System Engineering, Seoul National University, Seoul, Korea
E-mail : dklee7@snu.ac.kr
« Jiyoung Choi Seoul National University, Seoul, Korea/Research Professor(jychoil@snu.ac.kr)
» Dong gun Lee Seoul National University, Seoul, Korea/Professor(dklee7@snu.ac.kr)
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
s (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution. and reproduction in
any medium, provided the original work is properly cited.

Journal of Wetlands Research, Vol. 27, No. 1, 2025



72 ooy elea0lo WE WEHME|IA BILE S5 CiSY HAl A7

Gadeok Island in 2020 showed a 7.3% decrease in carbon storage, which is equivalent to 16,580.23 Mg. For the
comparison between Alternative 2 and Gadeok Island, the decrease was much greater at 2.69%, or 6,104.08 Mg.Alternative
2 has a larger area than Alternative 1 by 1.92kif, but the proportion of decrease in carbon storage was smaller by 4.6%.
This study compared and assessed carbon storage for the Gadeok New Airport in consideration of the goal of
achieving carbon neutrality and the importance of preservation of carbon sinks. Gadeok Island is rich in natural
resources, including carbon sinks, leading to the issue of development versus preservation. As covered by
environmental impact assessment, there is need to conduct further analytical research on carbon storage in
relation to climate change response. The results can be utilized in the field of greenhouse gases, thereby serving as
a basic reference for decision—making concerning ecological conservation policies in ecosystem service evaluation.
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ZZ%)7 QItH(Park et al., 2011; National Institute of Forest
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Table 1. A partial vision and strategy of 2050 carbon neutral in Korea(Ministry of Environment, 2020)

No Part Strategy content
1 Energy provision + Renewable energy, power supply transition centered green hydrogen
+ CO, Capture utilization
) Industry . Altern'ativ'e new technologies de.velopment (petroleum coke + naptha)
+ Smartization of factory, industrial complex
3 Transportation . Expgnsign of clean energy transportation
+ Realization of autonomous car
+ Smart city construction
4 Construction + Big data establishment of structure energy
+ Green structure support
+ promotion of reusing the wastes (high—value—added wastes)
5 Wastes . .
+ Eco—friendly disposal of wastes
6 Agriculture, livestock | « Smartization of agriculture, livestock and fisheries sector
and fisheries products + Expansion of clean energy use
+ Expansion of natural —based carbon sink sources (forest, wetlands, and coastal ecosystem)
7 Carbon sink + Increase in carbon storage through forest management and damaged land restoration
+ Maintenance and management of maximizing carbon storage capacity of forest

SREAISIE(R| A27 A1E, 2025



Z21g-0|52

73

al., 2017; Forster et al., 2015). ZAALS| Q] A7t~ THE2
o|ghstr] QI FHA HRE Fol, ©§AF5H BHE T &
Sl Aol £E1l ckMinistry of Environment, 20203
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Fig. 1. Study area—2020 Gadeokdo-Island landuse map

Table 2. The area and ratio of each landuse classification in study
area in 2020

o Area Ratio

Landuse classification () %)
Residential area 0.16 0.80
Commercial area 0.03 0.16
Culture - athletic - recreation area 0.00 0.02
Traffic 0.58 2.86

Public facilities 0.05 0.26
Paddy 0.18 0.88

Field 1.01 4.93
Cultivation under structure 0.00 0.01
Orchard 0.16 0.76

Other farmland 0.00 0.01
Broad-leaved forest 5.96 29.14
Coniferous forest 6.08 29.74
Mixed forest 2.23 10.92
Artificial grassland 1.51 7.39
Inland wetland 0.04 0.18
Coastal wetland 1.25 6.10
Natural barren 0.70 3.41
Artificial barren 0.46 2.26
Inland water 0.03 0.15

Ocean water 3.44 -

Total 20.45 100.00

2.2 Y

ohRt AEAAE A IS 5 2 AFelkls InVEST
(Integrated Valuation of Ecosystem Service and Trade—off)
Ddls k8ol 2 2dle National Capital ProjectZ 2
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A AAA = ZF 7oA AgEs Rd= 2021d7H4] 27
71219] Hgo] =T BElo] EAogE WA Al - F3F
Hog figt 25 /A ot A7 2EEH A A
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dF2tm gE7} golsto] FEAo] =rh A, EXJolE Al
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(Liu et al., 2017; Daily et al., 2015). U= AejAAH]A
7} 7 = shuE Bk 9om(Kim et al., 2015; Lee
et al., 2015; Kim et al., 2017), o] gt A =E &
sto] &Aoo m AGE Qo

2 A= InVEST ver 3.9.0RdS ARgsiglon,
CarbonZdl& A-gsto] AGA99] SAaxdFS B7FHA
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= F2 Z=9l 20204 1:5,000 £2 9] AEF RS AF
B5Fl oM (egis.go.kr), BEO YHAtm F52 ArcGIS ver.
10.3.1& 53l 7H8 F4& wE
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InVEST, Forest Growth)EX} H|wgh 419
411, jollA A

AAFE]ITH Choi et al.,
2 mdo] A Ay A=tz =

l:ll_t-ﬂ (€] g;q-go]

2014).

PATo A= InVEST
4 7tsAe] w2 nd=w

A7A 0] Exolgoltt,

EAo$EE ArcGlS ZRIHE Bl malolx ash

o]l

I Q)= raster FACE ABSITE =1 = A =EAts
Q1 Carbon pool table Aboveground mass, Belowground
mass, Soil carbon, Dead wood= FAE]o] QIth(Table 3).

Table 3. Carbon pool table of In'VEST Carbon model

EtA A&7t E = Natural Capital Project AF=ob =] A1
= (Lee et al., 2015; Kim et al., 2017)°ll4 AAlSkL QL
AE 1#ste] A5kt E35], & F5 5 Aboveground
mass, Belowground mass®] ©42% k2 =] A &
AAY QA5 FHo]| LA ASE *Tu"ﬁ]' AHESHo] =
JE2 7MY & Trgskal Sl A = X

L35I HKim et al.,, 2017). & E"ﬂ'ﬁﬂ' %{R} =2

off g AES, BEo] i @9l Mgolth

o
FIF o2l

N

5.1

>

Land—use category
Land cover Land cover Aboveground biomass | Belowground biomass Soil carbon Dead wood
Level I (7) Level T (20)
Residential area 0 0 0 0
Commercial area 0 0 0 0
Urban area Culture - athletic - recreation 0 0 0 0
Traffic 0 0 0 0
Public facilities 0 0 0 0
Paddy 0 0 62 0
Field 0 0 70 0
Farmland Cultivation under structure 0 0 459 0
Orchard 0 0 459 0
Other Farmland 0 0 45.9 0
Broad—leaved forest 64.31 23.15 56 10
Forest Coniferous forest 429 11.6 38.8 13
Mixed forest 54 17.36 47 12
Grassland Artificial grassland 1.2 5 12 0
Wetland Inland wetland 35.2 9.2 88 0
Coastal wetland 1.3 1.3 240 0
Barren area Natural barren 0 0 0 0
Artificial barren 0 0 0 0
Water Inland water 0 0 0 0
Ocean water 0 0 0 0
Table 4. Comparison between development alternative and land—use area in 2020
e N Development Comparison with Development Comparison with
Plan 1 changes in 2020 Plan 2 changes in 2020
Level I Le]\I/ cl ?lf;‘; % Inc/Dec(%) azlf;? % Inc/Dec(%)
Residential area 0.14 0.51 -12.50 0.16 0.54 0.00
Commercial area 0.03 0.11 0.00 0.03 0.10 0.00
Urban area Recreational area 0.00 0.00 0.00 0.00 0.00 0.00
Traffic 4.64 16.90 700 7.13 24.27 1,1129.31
Public area 0.05 0.18 0.00 0.05 0.17 0.00
Paddy 0.18 0.66 0.00 0.18 0.61 0.00
Field 0.94 342 -6.93 0.95 3.23 -5.94
Farm land | Facility cultivation area 0.00 0.00 0.00 0.00 0.00 0.00
Orchard 0.16 0.58 0.00 0.16 0.54 0.00
Other farmland 0.00 0.00 0.00 0.00 0.00 0.00
Broad-leaf forest 6.09 18.54 -14.60 5.81 19.78 -2.52
Forest Coniferous forest 5.88 21.41 -3.29 5.86 19.95 -3.62
Mixed forest 2.13 7.76 -4.48 2.18 7.42 -2.24
Grass land Artificial grassland 1.44 5.24 -4.64 1.34 4.56 -11.26
Wet land Inland wetland 0.04 0.15 0.00 0.04 0.14 0.00
Coastal wetlands 1.25 4.55 0.00 1.25 4.25 0.00
Barren Natural barren 0.67 2.44 -4.29 0.62 2.11 -11.43
Artificial barren 0.43 1.57 -6.52 0.45 1.53 -2.17
Water Inland water 0.03 0.11 0.00 0.03 0.10 0.00
Ocean water 3.36 12.24 -2.33 3.15 10.72 -8.43
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T (4.48%)0] HAsto] AFRIRAFL F 22.4%°] AAES B
ot 83 i ook 2(bell EX|o] gl SHE2 1
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2%7t =2 37FEE Hon, AR HL 0.1%7F B2 3t
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D B SR ATL Y.

™
4 d

3.2 Carbon=2 20| )2 ERAZ|ZIZF A BMZ|E A}

SR AT 2|k oo g TpheSE SRR
=22 Ui, Wt o 2 Ik as E3-g YEehdch
£ EXol8L 9] dEeE T EEH du=E EF
T Arket AA=o] At 4= ok d7AT JGSE 2
o] At By Sg4d 299 gaiTro] =2 A
o7 A o= SIS 4= QUItHTable 5). =4t ehd
o] HuAe] g F A A9 g Aduct &
Aol wrhe At FUtr Weto g HItK(National
Institute of Forest Science, 2015). 183l TA] - A - FA4
2191 LA S = - & - AEA Q] $F A A Bt SAa
A WA TEro] it A4S 9
HAo 2 Hol= 2|92 7L o] 8 AMGA]|
TGN Gl 7P = SRIT & girh

(o]
= = 1=
AEFAE AN dijt T S 12 F8 AR Qo] A |

i)
N0 e

12 oo my H

o] mFE|Q)7] wfiRoll, SAAT G Aol tieh 28t &
Aoz Atmch tieh 2] LA ot 1 Bt 1.92kire]
WAool o Z WAE AgE]e] AN, g HA vlE
2 ot 18T} oF 46% t @7 =Z%ArKTable 5). o=
EXo] gk WA Ao Nk SRIF 4

g IR GL A, FEAY, 5
gt 2190l $1x]strt.

Aoz e Ao idHAe] o BT E
2o LA BAAATFO] w2 4HIA] Y

o, A A s o] EFEUE ek 2 2t
Hr} 10,476.15Mge] o AA] HAEE Aoz IRIg 4
ek, Aol w2 ghardre BE gAchs HoR
o} digh 19ke] Baxde Ak 20208 7Hgwo] ghaz]
ek} vl wekdS o, oF 7.3%7}F Aaste] 16,580.23Mge] 7
Astnt. 8 a tijh 29] ghAAARER 202099] 7HE o]
AR Hoh 2.69%7 #Astilon, AR
6,104.08Mgo] ZAast Aoz sielIgt 4 Qlglr)

5
X,
flo
o
B
)
(o]
o,

L ¥ 9 g

i
i)

"_

o

2 aA7zee Aagzo] KA gt xooa sut)
SR Aololi] 250] A|&A o Wagski Qe X|oo]c}

(Ministry of Environment, 2020) ¥+ JeiAl ctFgdol -4
a1 Qe Y-S o 4 Stk AR g Ao ma
HAR G0 Aol (Platalea minor), 2ABIZ7](Sterna

Table 5. Carbon storage result of study areas according to the new airport development plan

2020 Gadeokdo-Island

Development plan 1

Development plan 2

plan2 carbon fixation result

Ve High: 12,8706
2020 carbon fixation resuit 2020 carbon fixation result -
Map Of Carbon v.-’"eH\gh 10.7295 iuevah 10.7295 tow o
storage result =0 —Low:0
N
. ¢ ) A }"\
&»»IH.J
Ve
Amount of carbon
227,244.55 210,664.32 221,140.47

storage (Mg)
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albifrons), B-2HAZN7|(Chroicocephalus saunders)7t B
A=A, AAVAE FA(Cuculus poliocephalus), 12
(Oriolus  chinensis), W%7Vel(Buteo buteo)7t A AT
(Ministry of Land, Infrastructure and Transport, 2021). ©]

FAL T2 F2 ARAG0A A4 9 #Alsh, Holzt
01’1_: ] FHO AHNME AAlsl= EAoR JFE A
o8 A= E‘?l TE7 = e oE A4
A o g ot HAasks Ao HuEo| Ao &

FEAR A AFLS B 4 O F9 Foz WurEd. of
o W} eaAg WAHRG ohst RIS Fad
AEE HE Q7R AR o] B T 53 B0]
Qsittn gerEt B A4S 3 94 FASS 8Ll F
23 d2nde 83 Q94 9o he AR
Za Fo| gt ¥ AFRUEY 5o 47 Ao &
21 % olrkn Az 0|2 Fa) FF LR 27 34
ofl lo] EXOIRE 1A BAAg Hlw B4, ARThRy

Wl 5 B 3 AiE FHNG o] e AT 5
HAA gt ARG = =125 & 5 ot 7=
InVEST carbon®d -5 TFo|lA AL EARCE
gl g o3 oA EX|o] i HARF| Frteat &
Aggo| glth= 7HH e g FaEnt g4 &3k i, ti7], &
2ol s argo] dojubm, B CarbonZ @l 4 AJeiAl B
Zloll moiHel BeE, ool SARS Dok o glol
olof gt eah= TS & %\E}_’ AteE 2 ATt
, oA F=o] A=
5ol s et4awdel Coastal blue carbon 2d-& &3ttt
e AT 4 9 Aoz Azt EIT
A 2}7 Q] carbon tabledt ExJo] &Lt JgFoz
el melE 94 A7l9] SARe) HstE Yeleld %
O]Oﬂ gk @34= S Aolrh dARHF FYor EX|olE
o] 24A o), mAIA #3te] sl A= AIZHA
Al2st 24 B3 240] Zheotttd Hoh AR At
oigt dehdo] Fobd Zow AlmErh ERL /‘}‘j’]a °§§L°ﬂ

F

e gad

G AP ol e BEAH WA WS xﬂ
Aol thet FF QoA o) GRS M ad
ig

o

O

7HE FUHH o R At o FRAo] HE JoR ¥
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Fie.
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