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ABSTRACT: The ecosystem and landscape conservation areas of Seoul were designated according to the Natural
Environment Conservation Act and the Natural Environment Conservation Ordinance. With the adoption of the “Rapid
Assessment of Wetland Ecosystem Service (RAWES)” approach and the “wetland ecosystem service” for the Ramsar Wetland
City Accreditation at the 13th Meeting of the Conference of the Contracting Parties to the Ramsar Convention on Wetlands in
2018, the need for data evaluating wetland ecosystem services has become a necessity. Therefore, in this study, we selected
five wetlands from the ecosystem and landscape conservation areas in Seoul, having high ecological conservation values, and
evaluated their carbon sequestration and economic value assessment using the InVEST model, which is an ecosystem service
evaluation technique. The evaluation results for carbon storage in each wetland are as follows: Tancheon Wetland: 3,674.62
Mg; Bamseom Island in the Hangang River: 1,511.57 Mg; Godeok-dong Wetland: 5,007.21 Mg; Amsa-dong Wetland: 7,108.47
Mg; and Yeouido Wetland: 290.27 Mg. Particularly, the Tancheon Wetland showed the lowest carbon sequestration of
1,130.37 Mg, as compared to the results acquired in 2013, of 4,804.99 Mg. When the average effective carbon rate of $16.06
(US) was applied to the decreased carbon sequestration value, a loss of $15,910.58(US) was calculated. Furthermore, if the
average social cost of carbon ($204 (US)) is considered, which includes the impact of climate change on productivity and
ecosystems, the total loss is equivalent to $202,101.97 (US). This study aims to examine the natural resource value of urban
wetlands by evaluating selected major wetlands in Seoul. This study can be utilized as basic data to plan for the protection
and management of the ecosystem and landscape conservation areas. Additionally, because wetland value assessment is
considered essential, the results of this study can be used in future research to provide measures for evaluating ecosystem
services in the Ramsar Wetland City Certification System. Moreover, this study can be utilized for selecting important wetlands
as Ramsar sites, and to raise awareness about the significance of conserving urban wetlands, and for expanding international
exchange among the Ramsar Wetland sites.
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Table 1. Wetland City Accreditation of the Ramsar evaluation criteria

Certification items (6)

Detailed evaluation items (10)

1. Ramsar wetland connectivity

- Wetland rare, drawing and area
- Wetland retention, distribution, and ecological connectivity between the
wetland and the area

2. Wetland ecosystem services
conservation plan

- Prevention of wetland damage
- Policy for promoting wetland ecosystem services

3. Wetland restoration and management wetlands

- Wetland as urban infrastructure, Recognition of urban elements of restored

plan - Sustainability (Ramsar wetland urban brand application Plan, including

wetland conservation management project)

4. Reflecting the integrated land use plan
of wetlands

- Integrated spatial land use management of wetlands

5. Education for wetland conservation,
operation of wetland information center

- Wetland management of local residents and local communities
- Provision of information on the value of wetlands, establishment of wetland
education/information center

6. Establishment of local residents
management committee for wetland
conservation

- Establishment of wetland city regional committee

X Ministry of Environment 2018
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Table 2. Status of the 17 ecological landscape protected areas selected for evaluation in Seoul (Ministry of Environment

2020)

No Ecgﬁgiec;atle(ljar;?:ac:pe Regional characteristics Designated date
1 Bamseom Island Habitat for migratory birds 1999.08.10
2 Dunchon-dong Natural wetlands in urban areas 2000.03.06
3 Bangi-dong Wetlands in urban areas 2002.04.15
4 Tancheon Habitat for migratory birds in urban areas 2002.04.15
5 Jingwannae-dong Natural wetlands in urban areas 2002.12.30
6 Amsa-dong River wetlands in urban areas 2002.12.30
7 Godeok-dong Habitat for native birds and protected species 2004.10.20
8 Cheonggyesan Wonteogol Deciduous broad leaved forest 2004.10.20
9 Heonilleung Habitat of various native species 2005.11.24
10 Namsan Mountain Quercus mongolica forest 2006.07.27
11 Bulam Mountain Sahmyook Red-Leaved Hornbeam (Carpinus laxiflora) forest 2006.07.27
12 Changdeokgung Palace Oriental white oak (Quercus aliena) forest 2006.07.27
13 Bongsan Mountain Korean mountain ash (Sorbus alnifolia) forest 2007.12.27
14 Inwangsan Mountain Beautiful natural (;?sgsrg,eg;;]% (;;)S and pine trees 2007.12.27
15 Seongnaecheon Stream Natural river in the city 2009.11.26
16 Gwanaksan Mountain Communities of Buxus Koreana 2009.11.26
17 Baeksasil Valley High biodiversity area 2009.11.26
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Fig. 1. Five wetland conservation areas and the 2019 land use map of Seoul.
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Table 3. Carbon pool table acquired from the InVEST Carbon model (units: Mg/ha)

Land-use category
Aboveground Belowground .
Land cover Land cover biomass biomass Soil carbon Dead wood
Level Il (7) Level | (16)
Traffic 0 0 0
Urban area Public facilities 0 0 0
Culture- athletic- recreation 0 0 0
Field 0 0 62 0
Farmland Rice field 0 0 70 0
Other Farmland 0 0 459 0
Mixed forest 54 17.36 47 12
Forest Broad-leaved forest 64.31 23.15 56 10
Coniferous forest 42.9 11.6 38.8 13
Natural grassland 417 17 88 0
Grassland
Artificial grassland 1.2 5 12 0
Inland wetland 35.2 9.2 88 0
Wetland
Coastal wetland 1.3 1.3 240 0
Natural barren 0 0 0
Barren area
Artificial barren 0 0 0
Water Inland water 0 0 0
Hasto] sto] S 4%

Climate
Atmosphere

QAtmosphere
[ Land use history U
) f\

Aboveground biomass

- W

Soil carbon Dead wood

U Land management

Belowground biomass

Harvested Wood Products

&
R
,

Fig. 2. InVEST Carbon model process including 4 factors:
Above ground mass, below ground mass, soil carbon,
and deadwood (Daily et al. 2015, p.58).
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Table 4. Structure of the INVEST Carbon model

Input data Raw Data

Program or references

Landuse and Landuse
change map

Raster file (.tiff)

1 2013, 2019 1:25,000 Land-use map

Arc GIS Map ver.10.5,
egis.me.go.kr

Carbon Pool table Table (.csv)

Lee et al. 2015, Lee et al. 2016,
Natural Capital Project 2012

(Eéfggis\;e Carbon Rates $16.06 (US)
Price of Carbon Social Cost of Carbon 520400 (US) OECD 2016, KIEP 2017, KEITI 2018
(Sceo) :
Market discount Number (5.6) Moon et al. 2017, Ministry of Environment 2014,

in Price of Carbon
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Table 5. Economic value assessment of ECR and SCC based on the carbon change (2013-2019) in the study area

Value 2013 2019 2013-2019 ECR sce
Study area Carb<>(r|1vI S;orage Carbo(r|1vI g;orage C?Ggg);e ($16.06) ($204)
Tancheon wetland 4,804.99 3,674.62 -1,130.37 -15,910.58 -202,101.97
Bamseom 3,196.82 1,511.57 -1,685.25 -23,720.72 -301,309.41
Godeok-dong wetland 4,406.52 5,007.21 600.69 8,454.96 107,397.97
Amsa-dong wetland 7,274.53 7,108.47 -166.06 -2,337.44 -29,690.95
Yeouido wetland 101.54 290.27 188.73 2,656.49 33,743.75
Table 6. The ratio of the land use changes of the area from 2013-2019
Tancheon B — Godeok-dong Amsa-dong Yeouido
i wetland wetland wetland wetland
Z(g;)?’ 2@;? Change 2(2;;3 2(3;;3 Change 2(2;;3 2(3;;3 Change 2((;;;3 2@;? Change 2(3;;3 Z(g;? Change
Urban area - - 0 0.59 [ 0.03 | -0.56 - - 0.00 0.87| 091| 0.04 |0.28 | 0.27 |-0.01
Traffic 352 | 387 | 035 - - 0 06 -060 | 029 - |-029 - - 0
Public facilities| - - 0 - - 0 0.31 - -0.31 0.14 - -0.14 - - 0
g‘;’é‘r‘;;ig:"e” ; - lo ; - |o 055 | 033 022 | 099 099| 000 | - - lo
Field - - 0 - - 0 073 | 1.61| 0.88 - - 0 - -
Rice field - - 0 - - 0 10 6.7 | -3.30 - - 0 - -
Mixed forest - - 0 - - 0 - - 0.00 - - 0 - -
Broadeaved | . | - | 0 |1842[189 | 048 |685| 806| 121 | 019[0 |19 |001 |04 | 009
f%‘r’ggemus - - lo - - |o 054 | 059| 005 | - - |o - - o
g‘f;:srf:n d - 0.00| 000 | 349 | 36 | 011 |1158| 812 | -346 | O 133 ] 1.33 | 1.12 - 112
gg'g;':'n | 142| 063|079 | - | - |0 |1467|2130| 672 |43 |4415| 115 | 085 | 0.35 |-0.50
Inland wetland | 11.85 | 13.41| 1.56 - - 0 255 | 317 | 0.62 - - 0 0.95 | 2.06 | 1.11
Inland water |28.79|26.78|-201 | 262 | 02 |-242 |26 | O -2.60 1.54 -1.54 | 462 | 506 | 0.44
Natural barren - 1.149| 0 0 24 2.40 - 1.03 | 1.03 3.06| 2.71[-0.35 - - 0
Artificial barren| 0.257 - 0 - - 0 - - 0.00 - - - - 0
Total 458 458 | 00 251 [251 | 0.0 |51.0 [51.0 | 00 50.1 |50.1 | 0.0 78 |78 |00

e sl el % E% g ol AP e rA Ho}e) o] = ArgE 4= Qlrt (Table 6).

) Apolol] 9125} 917 whio] th AL S ST} v BH44) 2] 20199 BhaA 47 2013 ) o
WAL ), 7P WA =EH Aoz AlgEch 23% H|-&=2 7FAsh 422 1,130.37 Mg7} 743 2
© 2 EEE|rk shary vl i /A S gt

3.2 EIAXIE Hsto| T2 ZHX Jix| Bt atgl= ’%"%ﬁ% 8t 4121 $16.06 (US)S 4
3G 745, 815,910 (US)7h =418l A 0S4t

A7) e sl W2 AAH 7b 2 e gl 2e)n l?‘zﬂﬁw e AT AR E,
Aol (Table 5). 2019 O] ShAAA WSRfS 2 AbejA|of m|x)= FHhehano) 5] A W)g
013}7] &J3 H]a A]7]012013d o] ek A&7kl v F7k01 $204 (US)%ZJ, 6}2“1% 42, $202,101 (US)
aksie. o] ZAH £AR B2HIL o)) Y2l 201347}

ol EXO]8EE 7[FIC 2 3 HEAE EX|o] & 2019W 0] EX|o]Lr Mo A WEX 0] 0.35 ha
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7} 57Kk RAaL, 242 WA]0] 0.79 ha7} 46k
o AR LA o 7] bR S A ggle] A
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8] 31 S-S -52.7% HE-= 2013 ¢ 2019
 Ajolol 714 o) T AP o0 2 I gick
ehaa skl whE 7 E A W, |
Sae Bzl $16.06 (US)E a%—}aa% 73%
$23,720 (US)7} &A1= Ao g FAHEQ) SCel
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=5}tk o] e %2013%}2019@54 EX]
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= Wstejo] & 402 ekEch, 447191 HAd
Ao Qs WA o] WA Sk SaAggtol
71 o] A AR o o & HEE T (Seoul Metro-
politan Government 2019).
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