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Abstract: This study aimed to analyze trends and key drivers of wetland area change in inland
wetland loss regions using a temporal land cover analysis, and to propose a method for identifying
potential restoration sites based on land cover maps and the InVEST model. Public datasets, including
the 4th National Inland Wetland Survey (2016-2021) and the Ministry of Environment’s Land Cover
Maps (1980-2022), were utilized. The temporal analysis revealed that conversion to agricultural land
was the primary driver of wetland loss between 1980 and 2000, while grassland expansion was the
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main factor between 2000 and 2022. Restoration candidates were selected based on areas where both

wetland area and carbon storage had declined, and among them, regions with more than 50% public

ownership were extracted for field verification. As a result, wetland loss was confirmed in 8 out of the

10 selected sites. The findings of this study provide practical insights for inland wetland conservation

and the establishment of a national wetland monitoring framework. Furthermore, they can serve as a

foundational dataset to support the national target of restoring 30% of degraded ecosystems.

Keywords: National Inland Wetland Survey, Land Cover Map, Time-Series Analysis, InVEST Model,
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Table 1. Carbon pool parameters used in the IN'VEST model

lucode LULC Name C Above C Below C Soil C Dead
110 0 0 0 0
120 0 0 0 0
130 0 0 0 0
140 0 0 0 0
150 0 0 0 0
160 0 0 0 0
210 14.97857 9.985714 39.94286 4.992857
220 13.32857 8.885714 35.54286 4.442857
230 9.835714 6.557143 26.22857 3.278571
240 32.52033 1.300813 29.9187 0.260163
250 6.557143 5.245714 32.78571 1.311429
310 53.77895 10.75579 61.84579 26.88947
320 71.52683 7.802927 24.70927 2.600976
330 49.50857 32.18057 32.18057 16.09029
410 19.24588 19.24588 64.15294 6.415294
420 1.435833 1.435833 14.35833 0
510 26.484 11.35029 94.58571 0
520 69.51429 34.75714 139.0286 0
610 0.055 0.055 0.55 0
620 0.055 0.055 0.55 0
710 0 0 0 0
720 0 0 0 0
Nodata 0 0 0 0
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Table 2. Changes in land cover area within wetland loss regions from 1980 to 2022

1980 1990 2000 2010 2022

Area Ratio Area Ratio Area Ratio Area Ratio Area Ratio

(km?) (%) (km?) (%) (km?) (%) (km?) (%) (km?) (%)
Settlements 2.15 2 3.54 4 3.12 4 2.24 3 1.13 1
Crop land 22.26 25 24.44 28 22.9 26 12.05 14 2.45 3
Forest 12.22 14 9.07 10 14.8 17 9.01 10 2.29 3
Grassland 3.76 4 5.52 6 3.49 4 3.99 4 11.91 13
Wetland 33.01 37 40.43 45 33.84 44 58.02 65 65.2 73
Bare land 1531 17 5.91 7 5.56 6 341 4 5.74 6
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Table 3. Land cover transition matrix for the period from 1980 to 2022
(unit: km?)
Settlements Cropland Forest Grassland Wetland Bareland
Settlements - 0.64 0.18 0.16 0.72 0.19
Crop land 1.22 - 2.61 1.70 4.15 1.66
Forest 0.50 342 - 1.05 3.23 0.76
1980-1990
Grassland 0.16 1.49 0.55 - 0.94 0.28
Wetland 0.66 4.46 1.54 0.86 - 0.85
Bare land 0.75 3.51 0.92 1.40 6.54 -
Settlements - 0.80 0.30 0.15 0.54 0.37
Crop land 0.84 - 2.84 0.64 1.53 0.88
Forest 0.12 1.03 - 0.24 0.67 0.21
1990-2000
Grassland 0.15 1.02 1.78 - 0.62 0.32
Wetland 0.24 1.39 2.56 0.55 - 1.00
Bare land 04 0.95 0.53 0.28 0.97 -
Settlements - 0.04 0.25 0.13 1.10 0.06
Crop land 0.19 - 0.18 0.84 9.79 0.30
Forest 0.13 0.16 - 0.36 5.51 0.16
2000-2010
Grassland 0.04 0.12 0.03 - 1.33 0.08
Wetland 0.26 0.11 0.07 0.35 - 0.22
Bare land 0.09 0.11 0.02 0.31 244 -
Settlements - 0.07 0.02 0.38 0.15 0.29
Crop land 0.30 - 0.08 2.14 7.55 1.18
Forest 0.15 0.42 - 0 5.61 0.76
2010-2022
Grassland 0.08 0.11 0.01 - 0.66 0.05
Wetland 0.50 0.82 0.10 6.41 - 1.95
Bare land 0.07 0.23 0 0.36 1.69 -
A 1% FAFHAOH, ol AALEA F A ES  FAT AT Uehtek o) Mab} Rt o] gk
AaE =2 UEHTE 201020228 A7|ol= FAA, 5 54A19 WA F43% Y7t A= HIt Aoz &
AA, AR WAL a5k, 22, FA, YA A Q¥ QITh 2010-2022 = A 7] 574X WA oF 63%, A
Z/1SHATE 0% 5 A4S Lol 02 A A A A oF 2% YT SA R T AO2 Fals
g 240 olo] WAo] A& Mo FASIGOH, 2 Yck.urd 249 NS 343 F7H Ao et
A= 4%07 A 13% = A 575t TH(Table 2). e, 1ol FA7 2A 2 HghuFo] 22 A
S AAIE HSHE Al A o= LER 7] fi3f A= OEQ} A=A 3 FA Ha Ao AT A
8 EATY v EAAS HASSACHIbe D, A% U5 HEAAS A2H 02 Eaah] Aol
1980-19909 &= & A5 B H A= AA] HAof Sankey Diagram 7| & 28513 0.1, EX| 1] & W3}
86% Y=/ WSO, 1% AL A WA U] o E £4 WA 7k gaFe T L BAsh
0| F 3% = 7H == 2 0 & UEE T 1990-2000 % ch(Figure 3).
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Figure 3. Land cover change matrix in wetland loss areas from 1980 to 2022: (A) Land cover change Sankey diagram (1980-
2022), (B) Drivers of wetland increase and decrease (1980-2022)
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Figure 4. Selection of restoration target sites: (A) 119 sites with wetland loss, (B) 109 sites with carbon storage reduction,
(C) 45 sites with both wetland and carbon storage reduction

Table 4. Wetland sites for the field survey

Wetland Name Area of Reduction Carbon Storage Loss Amount Proportion of State-owned
(m?) (ton) and Public Land

Gangje -2,125 -258.2582 99%
Gwansinhado -657,375 -8615.076 99%
Guksa -9,975 -1138.683 99%
Danwol -897,400 -7674.448 73%
Daegok -59,200 -161.7089 89%
Seongokjeong -16,200 -6.766651 98%
Seomjingang ha-gu -201,450 -15101.13 68%
Odaecheon -123,075 -1201.029 96%
Jeokseong -235,800 -4803.416 98%
Jogyocheon ha-gu -86,875 -149.9966 98%
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Table 5. Summary of field survey results

Wetland Name Field Survey Results Cause of Loss
Gangje Increase in shrub vegetation due to reduced water inflow Natural
Gwansinhado Part of the dried wetland converted into a public park Anthropogenic
Guksa Former wetland area now used as a tourist trail Anthropogenic
Danwol Reduction in wetland area due to an increase in shrub vegetation Natural
Daegok Wetland degradation due to construction activities Anthropogenic
Seongokjeong Area reduction caused by farming activities Anthropogenic
Odaecheon Former wetland area converted into a road Anthropogenic
Jogyocheon ha-gu Partial wetland degradation Natural

(©) (D)

Figure 5. Field verification results: (A) Aerial photo of Jeokseong Wetland in 2017, (B) Aerial photo of Jeokseong Wetland in
2022, (C) Field photo of Gwansinhado Wetland ,(D) Field photo of Danwol Wetland
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