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Abstract

The study aims to derive core evaluation items for wetland ecosystem services that incorporating the RAMSAR
guidelines with the endemic ecological, socio—economic characteristics of Korea wetlands. To identify evaluation
items suitable for the management strategies and scientific knowledge on wetland ecosystems in Korea, we conducted
a literature review in conjunction with keyword analysis of 205 action programs of the four consecutive National
Wetland Conservation Plans to assess policy importance. Based on the literature review, candidate evaluation items
were initially derived, and 95 tasks considered less relevant to wetland ecosystem services were excluded. The remaining
110 tasks were classified according to their correspondence with specific ecosystem service functions. Based on
the 13 evaluation items identified from the literature review, five core items including biodiversity, recreation and
tourism, habitat, climate regulation, and natural hazard regulation were proposed with policy—related issues. In
particular, the policy keyword analysis revealed a high priority on biodiversity and recreation/tourism, and showed
a gradual increase in ecosystem service—related programs over time. The findings of this study can be applied in
valuation toolkit for wetland conservation and the policy design on wetland management strategies.

Key words : Ecosystem Services Classification, Keyword Analysis, Min-Max Normalization, National Wetland
Conservation Plan
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Talo] F7tstal ik o4 AETSA By ofyet A
of 24, LAEd A9, A3y 22 PHAAH A 3
7He A9 71ss Frteted 8% 5o, AE &
2t g Eo] =7t 7R F2] o] oA = A AH]
2 @7te] 71eket oARAA @ F7F F7Fekal Qlth(Lim and
Rho, 2024; Park and Park, 2025). e A A H]| A= AJAFo
A FE] WY EA] AU, 3t B QlF AT} Bl
7Hes Ao s AR ¢ wiol oA 24 el
A EFZF BAH7EH(Costanza et al., 1997). o]of wtat
< SAstAL & uff A A A A

37t AItg Gtgste Zo] Easit
= FAE F7ksh7] 91 Ad d1=+e 7Hol71 5%t
71 RAM), 72238 JIHHCMT 22 F271%5

A
ox
o
v
oS
ox [

SRERISIE(R| A27 H4%, 2025
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Hste] QI 8HIET} =2 EA(Zedler and Kercher, 2005; 2.1.2 "Wrpst= 22 7|1
Xu et al,, 2020)= AASHA. 71E Aol A A ZU-9] 157 ABEANA AZs 57 9] 7152 A A
AMB L 7RSS 27 2 AR @9E mefstie A2 0] o] wolEly] At AW A AAE A B
o, 71 AR B 5 oks 2elMel 2 AR o) na(MEA, 20059 AR H 020001 A AAE %5
& FH ARt A FREE TS WSEEA 2] B AAH A ZHo| AP (RAWES)S 7]Wto 2 w7tat
o) AejA A Wy BAFRS EEehot, =g Aolsloleh, Ha ARoRP el FPBES) A=
A AE AEAA R0 X AdEERE FEolal, £
2.1 2 7o WS =& Ao} 37, LA AE A A4 (Stock) HE O
211 48 S8 M BRST Gtk B A7 ) 5710) A A3 e
MH|AE FH o r Fx3l6h] sl 34, 24, AA, &
2 AL U UEEA A5 R ARAAL BA s o S ue m e sstern (Abn et al. 2020: Chor
A 88 7PeR FA RS et =2l S AW ) 90030 RRC-EA, 2020).

A f:jj j’ﬂl‘“igi ;ﬁiﬁf};ﬂjﬁjjﬁ S AT AR A PR F2 g, B 2 3
wAE YA Aol B3 T2 ¥ g oS wefete] sl FREL YRS Seotn AF
e i*:; ;lfiﬂ?j‘j ot SS 608 FEE gmo) ot 49 Auwsan. 86 2 Askh
0 A7RaNE ddeian Sl 24U 20239 64 gop o 5o 58w} g 2AGE AoR PR E
219 7% F=EAAEMAKCDS o]gsta] FA F G4 AR 7|5 EF HAL wAsiAL Selsing
WA A AB D], A8 AFOR AN S e 28 gEom HEsir o HOLE ZAsl
N =S AT EYd =8 3ES AAsla, 54 9 = oJofe] 23 W 13} A 7|0 BAS) ghRo|| Zabetg]
EXAAE HEE o7l 7| HE=EFEATY, 85 A ot M3 B30 AAG 2 (Navigation)2} sioF 4H4d s}
ok, AT AL, gAY, SEE AT 24 (Regulation of ocean acidification) 752 =W W&
A, SHAH ] AR A A BAE 85T %7)0] EAS Hredsta] Eshn, oot 42]0] EA A
=9 2 202349 7Y 6¥Z 7| 2= Web of Science sto & EA4oA = ALstith. 2P AEE ol LHd=4
oA &3 F IPUYS TEsto] Titleo] "Wetland’, A, 2A7IA 24, Qs 24, BESHH 2F, AEThF
‘Ecosystem services 7} 295 184 A9 S == F 4 S, AAA A, 24t o7 ' B, X994
o}t NG = 7P FToll TEE =i 29, AHAA oA B I, SAAA-AR, SA8A-LA R, SA
HA W 34719 28 & A5 78 AHAR xgst Air-o gz 5 137} F=(Table 1) o2 FEste] A2 =
of AAIGE AFEIA 470 HAG5HT Ao A& Ps3ict

Table 1. Compilation of wetland ecosystem service evaluation Indices from previous studies, categorized into provisioning, regulating,
supporting, and cultural services

Category Examples of each ecosystem service item
Food Fish, Aquatic edible plant(e.g. Nelumbo nucitera)
Provisioning Raw material Sand, Gravel, Ornamental resources, Medicine, Genetic resources
Energy Biomass, Fuel
Water Freshwater supply and use

Nutrient removal(nitrogen, phosphorus), Decomposition of organic matter and pathogens,
Pollution treatment | Wastewater treatment through constructed wetlands, Adsorption and immobilization of
heavy metals.

Carbon storage and sequestration, GHG emission reduction, Local and regional climate

Regulatin Climate regulation moderation, Particle matter deposition and humidification, Microclimate regulation and
u . o
& 8 heat island mitigation
Natural hazards Flood regulation and attenuation, Drought mitigation and water retention, Erosion reduction,
regulation Embankment stabilization and sediment control
S Pest control, Pollination and dispersal of seeds and other propagules, Regulation of
Biological control . . L ;
detrimental organisms and biological processes, Human health regulation
Biodiversity Species richness and diversity, Phylogenetic diversity, Food web, Plant communities
. Habitat Habitat quantity and quality, Landscape connectivity, habitat network
Supporting - - ; - - - — - -
. . Primary production, Soil formation, Maintenance of soil fertility, Protection of soils and
Nutrient cycling .
sediments
Recreation and Ecological trail, Bird watching, Cultural and eco—tourism events, Scenic viewing, wetland
tourism observation, enjoyment of nature
Cultural

Sense of place, Traditional culture and knowledge, Historical site, Spiritual experience,
Cultural landscape and community identity
% Based on wetland functions presented in 15 previous studies, the authors restructured and redefined the classification

Cultural heritage
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Table 2. Frequency and proportion of each evaluation index used to assess wetland ecosystem services in previous studies

Reports by the Korean | Reports by the | Academic research
Category institute foreign institute paper Frequency
(Percent)
A|B|IC|DIE|F|G|H|T|J|K|L|M|N|O

Food (BN | (BN BN BN BN BN BN (] (] 11(73.3%)
Provision Raw material [ BN ) ( BK BN BN BN J 7(46.7%)
—ing Energy ® o o o (N ) o 7(46.7%)
Water [ BN BN J o o|®o o o [ BN BN J ) 12(80.0%)
Pollution treatment BN BN BN BE BN BK BN BN BN BN J [ BN BN | 14(93.3%)
Climate regulation ( BN | [ BE BN BE BN BN BN ) [ BN ) 11(73.3%)

Regulat N | hazard
~ing aturat hazards ®© o0 0o 0 0|0 0 0 (0|0 0|0 0 0 1500%

regulation
Biological control { BN | ) ( BN BN BN J o 8(53.3%)
Biodiversity o 6o o o o o (BN BN BN BN BN BN J 13(86.7%)
Su_pii‘g)“ Habitat o o0 00 0|0 0o 0 0|0 0 o o 14093.3%)
Nutrient cycling (] [ BN J [ AN J ([ ] [ ] [ ] 8(53.3%)
Recreation and Tourism | @ @ | @ | @ | © | | ©® © © ©| O [ J [ J 13(86.7%)
Cultural

Cultural heritage BN BN { BN BN AN BN BN ) () 10(66.7%)

Source: A:KFEI(Ahn et al.,
2019), F:NIE(Joo et al.,

2015), B:NIAS(Eo et al.

, 2020), C:K-water(Choi et al.
2022), G:MEA(2005), H: TEEB (Russi et al.

, 2019), D:KMI (Nam, 2022), E:KNPS(Jang et al.
, 2013), LUK~ NEA(Ma tby et al., 2011), J:IPBES(2019), K:Park

et al.(2018), L:Sagong et al.(2015), M:Son et al.(2014), N:Zedler and Kercher(2005), O:Xu et al (2020)

SRERISIE(R| A27 H4%, 2025



AR -0l - 2L - s 393
7t 2A(113), SAPA-AEF(1138]) 5o 52 HE8S o] 31 dAle] o Y] FAo7F 23 A, AR W
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= 52 AEHAAH A GrigEs 3RE F A=
11074 (53.7%) 2 SRJ1= AL, SAEAH AFolvt =A41F
A 4, 9 FEAA g9, ARl 4t 9 Y ES
A FE 5 & AFolA AR AEA AR A FEate] Z
AR o] B2 IAl= 9571(46.3%) 2 &2 FA =Gl
A A E| A0 TAE F7] wpA| o] A H] = A12H41.7%),
A22H(52.4%), A32H61.1%), H4xHB83.9%)2 A&HH o=
S7ote A AT 4= Usith 53] Al AR
Aol M= FATAE 718F 25, F2o Tt A=A A

=

Table 3. Frequency and ratio of keywords related to the functions of key evaluation indices in the 1st to 4th National Wetland Conservation

Plans for assessing policy importance

Cat K J 1% Plan 2 Plan 34 Plan 4% Plan Total
sy ywores (n=96) @=4) | @30 | @=3D | (©=209
) . 2 0 0 0 2
Food Fishery resources, Agriculture 1% 00%) 0% ©0%) (1.0%)
Ra rerial Raw material, Sand, Gravel, 0 0 0 0 0
provision— e Sediments 0.0%) ©00% | 00w | 0om | ©.0%
ing 0 0 0 0 0
Fergy Energy, Fuel, Peat 0.0%) 00% | ©0% | 0% | 0%
. 0 0 0 0 0
Water Drinking water, Water use 0w | 00w | 0om | 0w | 0w
Pollution treatment | Source of pollution, Water quality a (1)%) © 8%) © 8%) © 8%) © ;%)
Climate regulation Climate change, GHG, Carbon 0 0 0 7 !
Regulat— ’ ’ 0.0%) 0.0%) 0.0%) (22.6%) (3.4%)
ing Natural hazards Water level, Flood hazard, 1 2 0 2 5
regulation Drought, Depth (1.0%) (4.8%) (0.0%) (6.5%) (2.4%)
Biological control Biological control, Pollination © 8%) © 8%) © 8%) © 8%) © 8%)
e Biodiversity, Species diversity, 10 10 11 5 36
Biodiversity Tnvasive spp. (10.4%) 238% | (G0.6% | (161%) | (17.6%)
Support— Habitat Habitat, Protected area, 7 5 3 4 19
ing Landscape connectivity (7.3%) (11.9%) (8.3%) (12.9%) 9.3%)
. . Nutrient cycling, Soil, Primary 0 0 0 0 0
Nutrient cycling production 0w | 0w | 0w | 0w | 0w
Recreation and Tourism. Education. Trail 18 4 2 6 30
Cultural Tourism OUIISITL, BHCAtion, - Tl (18.8%) ©5% | 66w | (194% | (14.6%)
o Cultural heritage Heritage, Community, Traditional 1 2 6 2 11
& culture (1.0%) QA% | (167%) | 657 | 4.9%)
Nurmnber of project tasks related t i 40 22 22 2 10
umber of project tasks related to ecosystem services 41.7%) (52.4%) ©61.1%) (83.9%) (53.7%)
Other 56 20 14 5 95
o 583%) | @1em | (389% | (161%) | 46.3%)
Total number of project tasks implemented in the National Wetland % 42 36 31 205
Conservation Plans (100.0%) (1000% | (100.0%) | (1000% | (100.0%
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Table 4. Selection of core wetland ecosystem service items based on Min—Max normalization scores under literature—based and

policy—based criteria

Category Literature—based priority score Policy—based priority score Overall score
Total Kor. Inst. 1st—4th 4th

Food 0.50 (11) 0.67 (5) 0.06 (2 0.00 (0) 1.22

L Raw material 0.00 (7) 0.00 3 0.00 (0 0.00 (0) 0.00
Provisioning

Energy 0.00 (7) 0.00 3 0.00 (0 0.00 (0) 0.00

Water 0.63 (12) 0.67 (5 0.00 (0) 0.00 (0) 1.29

Pollution treatment 0.88 (14) 1.00 (©) 0.03 (1 0.00 (0 1.90

Regulating Climate regulation 0.50 (11) 0.67 (5) 0.19 (7) 1.00 (7) 2.36

Natural hazards regulation 1.00 (15) 1.00 (6 0.14 5 0.29 2 2.42

Biological control 0.13 8 0.00 3 0.00 (0 0.00 (0 0.13

Biodiversity 0.75 (13) 1.00 (6) 1.00 (36) 0.71 (5) 3.46

Supporting Habitat 0.88 (14) 1.00 (6) 0.53 (19) 0.57 @ 2.97

Nutrient cycling 0.13 (8 0.00 (3 0.00 (0) 0.00 (0 0.13

Cultural Recreation and Tourism 0.75 (13) 1.00 (6 0.83 (30) 0.86 (6) 3.44

Cultural heritage 0.38 (10) 0.67 (5 0.28 (10) 0.29 2 1.61

* Shaded rows indicate the core evaluation items, and the values in parentheses represent the number of literature sources and
policy action programs related to individual ecosystem service item, respectively.
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