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Abstract

Although village wetlands, such as abandoned paddy wetlands (APWs) and small reservoirs, are widely distributed
around residential areas, they are often poorly managed, leading to damage or disappearance. Conservation efforts
have not been adequately implemented. This study calculates carbon absorption associated with land cover changes
in Sejong City and evaluates the functions of village wetlands, including APWs, across different residential areas. The
analysis uses the RAMS method in small-scale residential areas, assessing four evaluation criteria and 15 detailed
indicators on a 5—point scale. Carbon absorption by land cover type was calculated based on three categories—
agricultural land, forest land, and grassland—using land cover data from Sejong City for 2009 and 2023. Agricultural
land decreased from 458,638 tCO2 in 2009 to 249,680 tCO2 in 2023 due to a reduction in agricultural land area. In
contrast, forest areas significantly increased from 636,189 tCO2 to 1,866,959 tCO2, reflecting a substantial rise in
standing timber stock. Grassland also saw an increase from 38,298 tCO2 to 277,036 tCO2 due to the expansion of
artificial grasslands resulting from land—use changes in forest areas. The carbon absorption function (F4) was rated
the highest at 3.65, indicating that the carbon accumulation and absorption capabilities of village wetlands, such as
APWs, surpass other functions. Additionally, the ‘biodiversity and health’ function (F1) received a score of 3.10,
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while both the ‘water—friendly culture and ecology’ (F3) and ‘water cycle’ functions (F3) scored 3.00, reflecting average
performance. Among the 15 detailed indicators, F21 (accessibility and visual openness), F34 (hydrological inundation),
F41 (soil organic carbon accumulation), F42 (carbon absorption and storage vegetation type), and F43 (surrounding
land cover carbon absorption) were rated high in one F2 indicator, one F3 indicator, and three F4 indicators.
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Fig. 1 Location and division map of Sejong city
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Table 1. Evaluation factors and elements for wetland function
(*Negative factors : the lower damage the higher score)
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function group factors

elements

function 1
(Bio—diversity & Soundness)

Functions to maintain and increase vegetation
and plant diversity and biodiversity

Habitat
Vegetation community and open water
Vegetation communities within the impact area

function 2

(Water culture & Sence of place) o .
communities and visitors

The potential to provide opportunities for wise | Accessibility and visual openness
use of wetlands and water—based ecotourism to | Inflow type

Mark of damage

function 3

(Water circulation) .
and surrounding wetlands

Function to maintain sound water circulation | Surface water flow type
and water balance on the land use of wetlands | Outflow=Inflow type

Degree of hydrological infiltration

function 4

(Carbon absorption) wetlands

Carbon  sequestration and accumulation of

Soil organic carbon storage
Carbon absorption and storage vegetation type
Surrounding landcover
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Table 2. Land cover type in Sejong city (2009 and 2023)
2009 2023

o e e o [ [ o [ [ e o [
Use. 3,486 7.62% Resi. 1,707 3.73%|| Use. 5,251 11.34% Resi. 394 0.85% Sing. 249 0.54%
- Apt. 45| 031%
Ind. 684 1.50% Ind. 219 0.47% Ind. 219 0.47%
Com. 194 0.42% Com. 375 0.81% Com 3751 0.81%
- compl. -1 0.00%
Cul. - Cul. 88 0.19% Cul. 88| 0.19%
Tra. 495 1.08% Tra. 4,022 8.68% Alr, -1 0.00%
- Port -1 0.00%
- Rail. 129| 0.28%
- Road 3,893 8.41%
- Oth. 0 0.00%
Pub. 406 0.89% Pub. 153 0.33% Env. 41 0.01%
- Edu. 69| 0.15%
- Othp. 81| 0.17%
Agr.| 14,137| 30.91% Rice 8,793 19.22% || Agr. 8,802 19.00% Rice 3,802 821%| CulR. 2,104 4.54%
- Unc.R. 1,698 | 3.67%
Field 4,428 9.68% Field 3,704 8.00%| CulF. 512 1.10%
- Uncf. 3,193 | 6.89%
Cul. 238 0.52% Cul. 312 0.67% Cul. 312 0.67%
Orc. 321 0.70% Ore. 764 1.65% Ore. 7641 1.65%
Oth.C. 358 0.78% Oth.C. 219 0.47% past. 148 | 0.32%
- oth.c. 71| 0.15%
For. 3423 | 51.21% Dec. | 10,949 23.94%| For.| 19,533 | 42.17% Dec.| 11,327| 24.46% Dec.| 11,327 24.46%
Con. 7,792 17.04% Con. 5,674 | 12.25% Con. 5,674 12.25%
Mix. 4,682 10.24% Mix. 2,532 5.47% Mix. 2,532 547%
Gra. 1,126 2.46% | Nat.G. 182 0.40%|| Gra. 8,148 | 17.59% | Nat.G. 7 0.02% | Nat.G. 7| 0.02%
Art.G. 945 2.07% Art.G. 8141 17.58% Golf 116 0.25%
- Cem 929| 2.01%
- Othm. 7,096 | 15.32%
Wet. 667 1.46% | Inwet. 667 1.46% || Wet. 839 1.81% | Inwet. 839 1.81%| Inwet. 839| 1.81%
Sea. - Sea. Flat -1 0.00%
- Salt -1 0.00%
Bar. 1,845 4.03% | Nat.B. - Bar. 2,846 6.15% | Nat.B. 166 0.36% | Seaside 8| 0.02%
- River 142 0.31%
- Rock 16| 0.03%
Arti.B. 1,845 4.03% Arti.B. 2,680 5.79% | Mining 471 0.10%
- Play 2| 007%
- Othb. 2,601| 5.62%
Wat. 1,052 2.30% | Inwat. 1,052 2.30% || Wat. 894 1.93% | Inwat. 894 1.93%| Stream 731 1.58%
- Lake 163 | 0.35%
Sea - Sea Seaside -1 0.00%

Rec. 11 Rec. 11

45,736 100% total | 45,736 | 100.00%| Tot.| 46,314 100% total | 46,314 100% 46,3141 100%
Journal of Wetlands Research, Vol. 26, No. 4, 2024
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Table 3. Changes in carbon absorption capacity by land cover type in Sejong City (2009, 2023)
Landcover 2009 2023
Agriculture Carbon absorption (tCO2) Area (ha) Carbon absorption (tCO2) Area (ha)
total 458,638 14,137 249,680 8,802
Rice 361,734 8,793 156,424 3,802
Field 75,763 4,428 63,382 3,704
Orec. 21,141 917 29,874 1,295
Forest Carbon absorption (tCO2) Area (ha) Carbon absorption (tCO2) Area (ha)
total 636,139 23,423 1,866,959 19,533
Dec.+Mix./2 428,491 13,290 1,382,656 12,593
Con.*+Mix./2 207,648 10,132 484,303 6,940
Grass Carbon absorption (tCO2) Area (ha) Carbon absorption (tCO2) Area (ha)
total 38,298 1,126 277,036 8,148
Nat. 6,173 182 240 7
Art. 32,125 945 276,796 8,141
Table 4. Regional village wetlands and functional assessment sites
Distribution of village wetlands by Environmental Conservation Value Assessment Map
* () means wetlands selected as functional assessment sites in field surveys
Region 1% grade 24 grade 3 garde 4 grade 5% grade Total
Northern Region 16 (3) 91 (3) 80 (3) 57 86 7330 (9)
Western Region 303 26 (3) 44 (3) 21 46 140 (9)
Southern Region 7 (3) 41 (3) 28 (3) 7 7 90 9)
Eastern Region - 4 (2) 8 (3) 11 19 42 (5)
Total 26 (9) 162 (11) 160 (12) 96 158 602 (32)
MEA OF2 &A1 71587 sHHE)
6.00
5.00
4.00
3.9 3.
.l_ﬂ 3.00 2.8
~
2.00
1.00
0.00
&g @@ - ‘)\’ o o5 & %Q, é" I
& “@ <& ‘S@ ‘!@ﬁ

F1:Biodiversity and soundness, F2:Water culture & Sence of place, F3:Hydrocycle, F4:Carbon absorption

F11: Vegetation community, F12: Habitat, F13: Adjacent land cover, F14: Vegetation communities within the impact area,
F21: Accessibility and visual openness, F22: Inflow type, F23: Symbolism, F24: Mark of damage,

F31: Surface water flow type, F32: Watershed area ratio, F33: Outflow—Inflow type, F34: Degree of hydrological infiltration
F41: Soil organic carbon storage, F42: Carbon absorption and storage vegetation type, F43: Surrounding landcover

Fig. 3 Village Wetland Functional Evaluation in Sejong City
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Table 5. Site location and images

Sites coordinate T Sites coordinate
/Y) e

Notsjscor | 2700 WOISISOHOL | 3¢ rrsae
NoIsjGBOl | oo (I WOSSISAHOL | 3¢7iotarg
NO1SJCRO1 3162. 2'621304;46483 SO18J5D01 3162.25129598591;2
NOZSJSIHOL | TN SOISIGC0L | 3¢ Seurs
NOZNZOL | 2T SOISIG02 | 3¢rmngy
o | s
RN el SO2S1GC01 | 3¢ St 05
NOsSJSIGO1 | 4220 | SOOSIHYOL |
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Sit coordinate i it coordinate
es X/Y) ag° es X/Y)
127.1965358 127.2040542
NO3SJSJSDOL | 34 71187622 SO3SJSGOL 1 36 44599189
127.2637979 127.188768
WOISIYAOL | 3¢ 46071184 SO3SISDYGOL | 5 53601035
127.3245888 127.2259332
WOISJIGOL 136 4349747 SO3SIDAOL | 3¢ 47073658
127.3288466 127.3723816
WOISIYHOL | 56 14096427 FO2SJGHOL 1 56 50279315
127.303914 127.3778626
WO25]JG02 1 36 43704186 FO2SJDGOL 1 56 51696338
127.3235948 127.3302022
WOZSJSSOL 1 56 4350417 E03SJNPO1 36.552887
127.3279779 127.3714183
WO2SJGAOL 1 3¢ 4gs564082 FO3SJGHOL 1 56 49805054
127.2405537 127.3706653
WO3SJGAOL 1 56 42034226 FO3SJGHOZ | 56 40814818
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Table 6. Functional evaluation of 32 wetlands
F1 F2 F3 F4 Avr_
F11 | F12 | F13 | F14 | Avr | F21 | F22 | F23 | F24 | Avr| F31 | F32 | F33 | F34 | Avr| F41 | F42 | F43 | Avr| Tot
NO01SJSCO01 4331 4671 5 4 4501 5 5 2 5 4.25] 3 3 4671 5 392 5 4 4 4.33] 4.25
NO1SJGBO1 1.67| 2.33| 1.67| 2.33| 2.00 | 4.67| 3.33| 2 4.67| 3.67] 267 1 2 4 2420 1 2 3.33 | 2.11] 2.55
NO1SJCRO1 2 26713 2331 250 433 267 1 2.33 | 2.58 2 1 2331 2 1.83| 2.67 | 3.33 | 2.33| 2.78 2.42
NO2SJSIHO1 2331 233|433 5 350 4332331 5 3.17 3.67| 1 4 4.67 | 3.34| 5 4 5 4.67| 3.67
NO2SJNZ01 3 3.67| 433 | 3.33| 3.58| 4.67| 3.67| 1 2.67 | 3.00[ 2.67| 3 2.33 ] 4.33 | 3.08 4.67| 3 3.67| 3.78 3.36
NO2SJBAO1 5 5 4.67 | 433 475 5 4 3 4.67 | 4.17| 3.33| 2 4.67| 4.67| 3.67| 433 | 5 3.33 | 4.22| 4.20
NO03SJYCO01 4.67| 433 | 433 | 4 4331 267 4 1 5 3.17 3 3 3 4 3.25 4 5 5 4.67) 3.85
NO035JSJGO1 333 4 3.67| 3.33| 358 2.33| 3.67| 1.67| 2.67 | 2.59 3.67| 3.67| 3.67| 4.67| 3.92 3.67| 4 3.33 | 3.67 3.44
NO03§JSJSDO1 2 3 1.67 | 4.67| 2.84| 4 4 1 4 3.25 3 2 4 3.67| 3.17| 2 3 4.67 | 3.22| 3.12
WO1SJYAO1 1.67] 233 1 5 250 3.67| 4 1 1.67 | 2.59| 3.67| 1 1.67] 1 1.84] 4.67| 4.67| 5 4.78] 2.93
WO01SJJGO1 3 3333 3 3.08| 467 | 2 1 3 2.67| 2 1 1.33] 3.33| 1.92 4 3 2.67 | 3.22| 2.72
WO1SJYHO1 4 4.67| 3.33| 3.67| 392| 267 | 2.67| 1 5 2.84) 2.67| 2 3 3.67| 2.84| 4 4,67 3.67| 4.11| 3.43
W02SJJG02 2 4331 167 3 275 5 4 1.67 | 2 3.17) 333 3 3.67| 4.67| 3.67| 3.67| 3.67| 4.67| 4.00| 3.40
W025JSS01 43315 3335 4421 433 333 2 4.67 | 3.58| 3.33| 3 3.33 | 3.33| 3.25 5 4671 5 4.89 4.03
WO02SJGAO1L 1 3671 2331200 467 3 1 3 292 3.33| 5 2.33 ] 4.67| 3.83 2.33| 3 4.67 | 3.33] 3.02
WO03SJGAO1 2331 3.33| 233 | 3.33| 283 | 433] 333| 1 4331 3.25 267 | 3 2.67 | 2.33| 2.67| 433 3.33| 4.67| 4.11] 3.21
WO03SJSoHO1 3 3 3333 308 3 3 1 2.67 | 242 233 1 2,671 3 2.250 4 3 2.67 | 3.22| 2.74
W03SJSaHO1 1.331 1.67| 1.67| 2 1.67 | 4.67| 433 | 1 4 3500 4.33| 5 5 4.67 | 4.75 2 2 2 2.00] 2.98
S01SJSDO1 5 5 5 4 4751 5 4671 2 4 392 467 1 4.67 | 3.67| 3.50| 5 4331 4 4.44] 4.15
S01SJGCO1 1 3 1 3 2001 5 4 3 4 4.00] 4 4 2 5 375 1 3 5 3.001 3.19
S01SJGCO2 5 43315 467 4751 5 367\ 2 4 3.67 3 2 3 4331 3.08 5 5 3.67 | 4.56| 4.01
S025JCS01 43315 4 467 4501 5 367 1 4,67 | 3.59 3.33| 1 3.67| 3.33| 2.83] 5 5 5 5.00] 3.98
S025JGCO1 1.33] 1.33| 1.33| 2 1.50| 5 4 1 367|342 3 1 4 5 3.25 5 1 2 2,67 2.71
S02SJHY01 1.67] 3 1 3 21715 4 2 3.33| 358 3 2 3.67| 4.67| 3.34 4.67| 4 3.67 | 4.11] 3.30
S03SJSGO1 3 4 4331 4333925 3671 367 | 3.34 3 2 3.67| 3.67| 3.09 4 3.67| 3.67| 3.78 3.53
S03SJSDYGO1 1.33] 1 1 1 1.08 | 5 167 1 1 2.17) 1.67| 2 1.67| 3 2.09 3 1 2 2.00| 1.83
SO3SJDAO1L 3.33| 3.33| 2.33| 3.33| 3.08] 5 23311 4 3.08 2 2 3 4 2,750 3.33| 3 2.33 | 2.89] 2.95
E02SJGHO1 267 2331 4 2501 1.331 1 1.331 2 142 1 1 1 3 1.50] 4 3 4.67 | 3.89] 2.33
E025JDGO1 2 2 2,67 433|275 1.67| 3.67| 1 4.67| 2.75] 3.67| 3 2 4.33 | 3.25 4.33 | 4.33| 4.33| 4.33] 3.27
E03SJNPO1 4.67| 4.67| 433 | 4 4421 3.67| 267 1 4331 292 3 3 2.67 | 3.33| 3.00[ 4.33| 4 4 4.11] 3.61
F03SJGHO1 1 3 1 2 1.751 2.67| 233 | 1 3.33 | 2331 2.33| 2 23313 2420 3 3 1 2.33 2.21
F03SJGHO2 2 3 2331 2 2331 233|233 1 3.33 | 2.25 2.67| 3 2.67| 233 2.67 3 3 2 2.67 2.48
Mean 27791 3.39| 280 | 344 | 3.10| 4.08| 3.31| 1.36| 3.64 | 3.10| 297 | 2.27| 3.01| 3.76 | 3.00] 3.78 | 3.52 | 3.66 | 3.65 3.21
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