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ABSTRACT

To cope with climate change, studies are being conducted on natural-based solutions (NBS) that reduce carbon by utilizing ecosystems
and ecological resources ultimately to achieve carbon neutrality. In this study, carbon storage and economic value evaluations were
conducted of the coastal land and sea of Busan using InVEST’s Carbon and Coastal Blue Carbon models, which are ecosystem
service-based evaluation models. As a result, it is estimated that the amount of carbon storage per unit area is lower than that of the
entire Busan land area and that if the currently underway or planned development works are completed, the carbon storage of the
coastal land areas would be decreased more. Coastal sea areas have less carbon storage than coastal land, but there is great potential
for NBS that utilize ecological resources in the future. If the reclamation of public water affects important habitats with high carbon
storage levels, it will reduce these levels, and such negative effects could last for a long time. For the sustainable management of Busan
coastal areas, ecosystem service-based management strategies are needed considering carbon storage.

Key words : Carbon neutral, Natural-based solutions, Climate change, Ecosystem service, InNVEST

IA14.0.2 7|5zt thget7] Hs) Gasd 24 A%

A F shkel elsh BeAe Baste] BB Ashs Aol
el et AgtEo] KA HAL Tk 2 ATolM = e AIAE
=) N 7:]

= e
7]¥ke] F7} 2el¢] InVEST Carbon, Coastal Blue Carbon 2 2& o]-&-
A=A .

Sho] 4 ok R o} <iol SN S ThFO 2 VAR F F4 L FAH 74 B7HE APshirh. AT A} P4 A e 2 A4 {9
] she] Th9] A g A o] A ow, WAl 371 Fol AL A E Aol SEIE TR e o 4 A0.2 etk Aghaole
Sojh v)wsh WA e A0 2 hepAR, BT AHAAS FE5H Aerlsiie] A Soh AR TR e e

e 912 WA g o] Be T AN G F A, AT 4T 2] olefe 2R GFo) BY1H 02 A8 9
£ 0.2 etk teb] 24 digkele] 47hse el g slstel R g eEe Telsh AEiA AR 2= Juke] Bhe Aol Basith

M0 ST, A7, 715 sl YA AE] 2, InVEST

* A3 - BAYskn QefFey} F8HAL (Pukyong National University - woody0205@pukyong.ac.kr)
** A sty AejEstat g4 34 (Pukyong National University - j7928@naver.com)
wxk DA Sk Bels-sla} sk 314 (Pukyong National University - jenny4747@nate.com)
whwk J8)9 - wAlA AL A Ae|Fetat w4, 38HkAL (Corresponding Author - Pukyong National University - Ksung@pknu.ac.kr)

Received November 24, 2021/ revised March 22, 2022/ accepted April 1, 2022

Copyright © 2022 by the Korean Society of Civil Engineers
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




LME

e BES A= 715 Hstol] ek $lste] A48}
IPCC F3]olAi= 20503704 2 A7+ olibseha Fulado]
A2E @defor F= AASIATKIPCC, 2018). $-2uele E9
g A ZielMe e vliEES SR flsle] A et
AHEKLEDS) 79 5 ©agd HRE o] F7] 93l =¥skaL
AUTHME, 2021). B4 viERRS Zo]7] 23l & vk 2=
A, tiAleUA] 7t 5 ofg] ] F313} tiEo] AeA ¢
B F5 )5S Baae] Bhas A Al NlehE(Natural
Based Solution, NBS)¢] 8 4Jo] 7zs]at Ik oje} 7heie) Aye)
Alsh AEAIe] g B 5HE selshe Al ) 2
7H] F8& 913k iso] XI3]ar SITKKNPRI, 2019; Tomasso
and Leighton, 2014).

A2 Z]eke) ejabdy Al 77F 2l InVEST
(Integrated Valuation of Ecosystem Services and Tradeoffs)+
71523 A AR JrHE A, S AEiAC)
AP RS B7k8ks Carbont s YAl S d s 3
7}8l= Coastal Blue Carbon 502 FA=]o] 9lth InVEST
e ARAPE A el AR g Slal, i) @ Akeo]
2 Ao dulA orraAe] 71zatEs AR o JtH(Choi
et al., 2019; Roh, 2016). ZUjellr= FHTY, 54 A7,
SAPREAS T S A9S uPdo 2 InVEST Carbon HdkS
89 BaAPE 74 L 7 Wk A7Eo] 19 o ek
(Choi et al., 2021; Kim et al., 2017; KNPRI, 2019).
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o= Agalolon], &L =7} ofd} 32 AIgickAle] 73%- 1,000 m
ojfe] &) Ao = ATk Ak e e] B 7R ¢
A= AR FAR SR 7IF Sl ko2 500 m o]uie]
2o 2 ARt Fig. 1). 917+ H9]o] sdshz At £
AL 143.61 km®, gk s9je] WHe 133.15 km’o]th

Fak ALt §e EA] o) gl wiEh AZEA), SHAY, Ak,
ZA), FA, WA Age g BRsle] @Ak Wrkselon,
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Fig. 1. Study Area (Coastal Land and Sea)
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EXTEE9} Bx] o8 vk BAATE Tko 2 ek
& Wk 2dw, 3, A4, Vel 22 5 ARde] eeAld
2 9717} 7Fs8(KNPR, 2019), Eq. (1) o]8<] EAz|E:
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TonC/m?), F712(Crreass TonC/m?)ol] AR ek Ll
W(Table 1), & 7o) ARSH Fh2 U9 Aol AR8=
AFE arsie] ARE-SIATHRoh et al., 2016; Tomasso and
Leighton, 2014).

2.2.2 InVEST Coastal Blue Carbon (CBC) %!

oIok s ede] ek %7lo] AMSE InVEST CBC REle
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7R At sl e] ehaA g Wt o8 FH= 412 Eq.
Q) Btk oA Gz At 3o & ehiAdiMegaTonC)
< e, G A7 AR AR FEE g
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S7FHMegaTon-C)S LJERATKSharp et al., 2020).
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Eq. (4)&] Cosoirr. Copiomass. Cpiinerii= B2 =3 A G ALA| S]]
A @ MegaTonC)S LERIET(Table 2), ¥ 41811
T A5} T AP drelx] e dolHE E83te] AM83s
o, p= A2 3, t = 43 AT (AN et al., 2006; Byun
et al., 2019; Choi et al., 2016; CNI, 2018; Dong et al., 2012;
Jung, 2021; Kim and Sung, 2010; Kim et al., 2008; Mok,
2019; Wahyudi et al., 2020; Yuan et al., 2020).

23 = 7= A 3HA Jix| Eot

2ol YQ3F A= AreMap 10.5.13} QGIS 3224 Z&73)
& AREBle] TSGR Aot 59 B TN Al
2019t AR EATERES 283 V% 5 me] raster
= 75515 , 2021). A% B ] ¢ s deAld
o] AREEe} 2019 AREF EATEEE 883 75810
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7RI FEEIPAIE A A= ARE o83l KOMC,
2019; ME, 2020; MOLIT, 2021).
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Fig. 2. Carbon Storage in 2019 (a) Coastal Land, (b) Coastal Land of the Development Scenario

HhE Ux] e AA] A g 5 0.07 %rke 93k
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Btk ek 90l 20199 FAf 7o) S Fol AU Al
9 A F B o] o Aol E3h= 275 km'dl] tisio]
i) ka7 gk §odo] F ehaAdERe oF 1437 TonC
2, 7= QlE) 7Bl U, 2K, A} AR R 2AdEWEA
A e AR 1Yk & asshe AS & 5 Ak ole
B oA ek £ede] M9 500 mojA] 1,000 m o=yt
Agste] 7k 2e] AR x|vlo] e Rt Aol
ufEha] A9t §999] WS Sfiste] AT AAE aefshd
TR Qlsle] Fhashe ehawke WolxH, whsh= ARy &4
5ek 2713 Ao 2 dekec) weh gk §99¢] Aol glojr
3 o] whh A7) HslE aefshs 2lo] nlgElEhH,
B ekaAgago) =2 e PR ge) e S,
AR '] FHS fRsHE HWkle] ATEofok & Aolrk

e

3.2 2ot o} ERAKIZIY U ZNIN JHx| Tt
odot sfele] ERiAPdEES %7} A5k Table 29} Fig. 4]
AN, Fare) Ak Sojo] AR F pragke of 387

654  KSCE Journal of Civil and Environmental Engineering Research

Table 1. Area and Carbon Storage of Busan Coastal Land

Coastal Land (2019) Completion of Development
Area (km?) |C Storage (Ton)| Area (km?) |C Storage (Ton)
Urban | 6077 205,351 63.14 213,356
423%) | (143%) | (421%) | (149%)
Farmland | 726 49,246 721 48,844
. 0 . 0 . 0 . 0
(5.1%) (34 %) (5.0 %) (34 %)
Forest | 4181 1,031,150 41.58 1,025,412
Ot 20.1%) | (71.8%) | (29.0%) | (71.5%)
Grasstand| 1720 140,952 16.57 135,806
(12.0 %) 9.8 %) (11.5 %) (9.5 %)
0.63 9,088 0.61 8,997
N 0 . 0 R 0 . 0
Wetland | 4 o4 (0.6 %) (0.4 %) (0.6 %)
Barren | 1464 967 1327 876
(10.2 %) (0.1 %) (112 %) (0.1 %)
Water 1.28 0 122 0
- 0 0 . 0 0
(0.9 %) (0%) 0.9 %) 0 %)
Total | 14361 1,436,753 143.61 1,433,291
(100 %) (100 %) (100 %) (100 %)
Ec\‘j‘;ﬁlflc 149,960,807,024 won 149,599,461,497 won
Carbon Storage of Terrestrial Area in Busan
(Ton-C/m?)
I 06165

10 km

Fig. 3. Carbon Storage of Terrestrial Area in 2019
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Table 2. Area and Carbon Storage of Busan Coastal Sea

Coastal Sea (2019) After Development
. 5. | C Storage 5 C Storage
Habitat | Area (km") (Ton) Area (km®) (Ton)
Seaand | 107.98 0 93.02 0
Aquaculture| (81.1%) |  (0%) (80.3 %) (0%)
221 139,164 19.91 124,775
Tidal FI ’ ’
dal Flat | 6700 | (63%) | (172%) (34.3 %)
Scirpus 0.33 13,877 0.33 13,877
Planiculmis| (0.3 %) (3.6 %) (0.3 %) (3.8 %)
Searass | 083 45,699 0.81 44,860
g 06%) | (119%) | (0.7%) (123 %)
Reed 1.81 185,001 176 180,418
(14%) | (482%) | (15%) (49.6 %)
Tol 133.15 | 383,830 115.84 363,930
(100%) | (100%) | (100 %) (100 %)
EC\‘;ZI‘L ’Z‘C 40,062,179,484 won 37,985,120,964 won
Coastal Sea (2050) | Development Scenario (2050)
. C Storage C Storage
2 2
Habitat | Area (km") (Ton) Area (km°) (Ton)
Sen 95.28 0 82.77 0
(71.6%) | (0%) (71.5 %) (0 %)
Aquaculture| 270 1,574 2.40 1,398
(Seaweed) | (2.0%) | (0.2%) @.1%) 02 %)
Aquaculture|  9.90 37,592 7.75 29,444
(Complex) | (74%) | (42%) (6.7 %) (G5 %)
Aquaculture|  0.10 702 0.10 702
(Shell) | (0.1%) | (0.1%) 0.1%) (0.1%)
. 221 | 289218 19.91 259,316
Tidal Flat | 0700 | G20%) | (172%) (30.4 %)
Scirpus 0.83 51,849 0.81 50,897
Planiculmis| (0.6%) | (5.7%) 0.7 %) (6.0 %)
Seanmass | 033 46,064 0.33 46,064
g 03%) | (5.1%) 03 %) (54 %)
Read 1.81 477,898 176 465,835
14%) | (528%) | (1.5%) (54.6 %)
Totl 133.15 | 904,898 115.84 853,657
(100%) | (100%) | (100 %) (100 %)
EC\‘;ZI‘;‘?C 94,448,547,770 won 89,100,278,644 won
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o] BF Frohs Ao el Qovl, HE FYE uh

ki)
ko] BT B AToA FE gET BE HeR
7| eItk (Krause-Jensen and Duarte, 2016). whx] 2 d7-o)4]
2l5e] SHAIR E3elA] gk ik 2R 71 9 &)
Ade] eAA 712 55 EFRthH A s AEE
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Fig. 5. Amount of Carbon Storage in Coastal Zone
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