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Abstract

This study aims to calculate changes in carbon absorption from land use changes within the ecological influence
zone (radius 500 m) surrounding 32 village wetlands distributed in Sejong City, located at the center of the
country, to provide academic grounds for the conservation and restoration of village wetlands as carbon sinks.
The carbon absorption by land cover according to the change in land cover (intermediate classification) of
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Sejong City in 2009 and 2023 was calculated based on the carbon absorption/emission coefficient by land use
presented by IPCC LULUCEF, and was calculated based on the three land cover types of level two classifications,
including agricultural areas, forest areas, and grasslands, for which activity data were provided. Changes in land
cover within the ecological influence zone surrounding village wetlands showed that forest and agricultural areas
decreased and grasslands and bare land increased, indicating that the wetland area around them was damaged
by development. The carbon absorption within the ecological influence zone around 32 village wetlands
increased from 66,702 tCO2 in 2009 to 144,510 tCO2 in 2023, and the carbon absorption per unit area was
10~94 tCO2/ha (average 53.5). By land cover type, the carbon absorption in agricultural areas decreased from
24,346.6 tCO2 in 2009 to 18,134.2 tCO2 in 2023 due to a decrease in agricultural area. The carbon absorption
in forest areas increased from 636,189 tCO2 in 2009 to 1,866,959 tCO2 in 2023 because the forest area
decreased, but the forest was managed without being damaged, which the standing timber stock increased
significantly. The carbon absorption of grasslands increased by 9,152 tCO2 from 5,493 tCO2 in 2009 to 14,660
tCO2 in 2023 due to a significant increase in the area of artificial grasslands due to land use conversion.
Compared to the carbon absorption research results of the entire section of Sejong City, where urbanization is
rapidly progressing, the carbon absorption within the ecological influence zone around the wetlands in this
study showed a low decrease rate of 60% in agricultural areas and a similar increase rate in forest areas. The
carbon increase rate of grasslands was 1/4 lower than that of the entire Sejong City.
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Fig. 1. Location and division map of Sejong city

Table 1. Site location

Site name coordinate(X/Y) Site name coordinate(X/Y) Site name coordinate(X/Y)
127.2994019 127.2465202 127.234468
LNO1SJ5CO01 36.60853717 2.NOTSJGBOL 36.61363485 3.NOISJCROL 36.66104443
. 127.189372 127.3723816 127.3014714
4.NO25JSIHOL 36.66623296 >-NO25JNZ01 36.50279315 6.N0Z5]BAO1 36.58342285
127.1831761 127.2462031 127.1965358
7.NO35JYC01 36.67503543 8.N035J5]GO1 36.67519327 9-NO3SJ5]SDO1 36.71187622
127.2637979 127.3245888 127.3288466
10.W01S]YAOL 36.46271184 11.WO18]]GO1 36.4349742 12.WO1SJYHOL 36.44096427
127.303914 127.3235948 127.3279779
13.W025]JGo2 36.43724186 14.W025]5501 36.4359417 15 W025]GAOL 36.48564282
127.2405537 127.2540629 127.2673994
16.W03SJGAO1 et 17.W038]SoHO1 Sy 18.W038JSaH01 TR
127.199514 127.2206116 127.2001716
19.5015J5D01 36.55258922 20.5015JGA01 36.51586473 21.5018]GC02 36.53770617
127.2063708 127.2382153 127.209276
22.5025]CS01 e ast 23.5028]GCO1 e 24.502JHY01 i
127.2040542 127.188768 127.2259332
25.5038]SG01 T 26.5038]SDYGO1 s 27.503]DAO1 iolurstonts
127.3723816 127.3778626 127.3302022
28.E02SJGHO1 bvdodnden 29.E02SJDGO1 el 30.E03SNPO1 P
127.3714183 127.3706653
31.E035]GHOIL 36.49805054 32.E035]GHO02 36.49814818
SHNE S nEEAE e R ofict Ao A AT A Y 5419 914 #HE+= oS Table 13
&S AIFA] 6027] uFEEA] FollA @FEAE ﬁﬂ 3274 Edyy
GAB SR SiSIekFe 0. AN M) BRASE
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Fig. 2. Distribution of 602 wetlands and 32 wetlands subject to
carbon absorption calculation

584 HE EgEtA wiE-84+= IPCC GPG-LULUCF
2003014 24712 BA A A 23l AR, v
DA A= Aot =1 &, ohdA ZHES Aulicks
Sl Agsilet. 542 EY ©@A9 uiE-g4+= IPCC
GPG-LULUCF 20039] Tier 1 ®2e] wizh, EX8E 18,
EZol &} #eRAR7IE AlE, B)e 1Eseler, &
AR fFAE 533 2 38R AA= 7Hskel 712
EF f71E S8A4C0CrrE =W 71 A4t B
o] wat [PCC GPG-LULUCF 2003014 Algsh= 7] Egke
A8, 7147 A8t 715 A= wet et 71 AA
= 3] &8 (Warm Temperate, moist)2 2831911, E9F
P2 LACLow Activity Clay), 2HIR]E(Volcanic)E A £ls}
AHAESandy)E 7122 SH3th
22)9] HiE-gode SR SEIt P RAR /A
2, BEAOA AgE 22 E ASklth 2219] o
Hio| Quj A 0] Azt Wdl= 4HSkA] oigre
G SrHe e R BREE 2AE deR

A

FEa AL

o S

A

== I"N'

ol
0% o

AH ©

Qs
1

(E oo O off H o

@ ol

M Jo

= T

o E‘g

ofo 1o

_\-1‘__11

om0

L)

BN

r\l

%

N,

i

>

oo

o -

4
fu
e
o
gﬂ
x8
i5)

3.1 SRR MEHREH Y EXjIE

25 SEolA 327 vheed] 28 e ) B
% sk Table 2 9 Fig 37} Zo] vehdkor], £
Sig pHsiHEg 3, A2 Aot 57 ol 2

45 229k WA7} F7Kste] 47 FHlo] AR flesn
NeE & 4 Ak

ol AlFAZT BHFTAETEA FHS FAoR w2
TASHEAEA A SHE A7l R FFAL, FFA 1Y
Z)eo] A5} JaFe ot HAA AT Ak R o] HA|H o=
Aastr] dEeltt. 52 F9 AHIFdE EXTERFES
Argz)9o] wot 20099 1,486.9ha(55.1%) A4 2023 1,253ha
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Eiton] a5 Sl A He] WA #ask Stk ®
S #10, #11, #20 5219 A FAA o] WA Fxstar gL
Act.

EXuEe] HolE AwHM #6, #9, #10, #11, #14, #15,
#16, #17, #24, #30 SA2] 3% FAA G 42 HA
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2]9] 7% FAA A AR 90] HA Zo] mie- Alstal o
F 227h Z71eE flofe iRE YA 2 Jskelginh #5 54
o] A Ahz|e} yz|et o] A Fastal 227t 57t
ote A4S Btk #7 5219 2S¢ wdA L 227 g4
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32 BAFY MEfTBY HAESY et

FATFH AHIFE W FageE2 20009 9 2023
AEA EAEER| Lo 2Ast] E5Atart AgEs 57
2, Az, 22 5 378 EXERP] s Skt
(Table 3).

AIEAl vRE5A] 32704 T ARGFE | Sagsrde
2315 282 2009 66,702 tCO2, 20234 144,510 tCO2
o =24, o] 7|7t BhAZLRe 77,793 tCO2 S7I5l] &
71 116.6% JeFHtHTable 3). AlEAQ] gag4-aF Ho}
£ A% Park et al.(2024)9] AFolA AFA ADCsAA
o AR, 22)) 9] 'SR 20099 1,133,075tCO,°
A 20239 2,393,675tCO2 F7IRE AFAINETRE
111.3%)¢} Hlwstd fARE 502 Z71etd ol 574
i uhEEA] 327HAE AIEAl AA g ) E9es
Haoto] A 9A WFER] oA AAsil] el AlEAle] &
2oRA EAS Ad 4 & ou|zta pokEh

S7H&0] 200%01d =41 UERd X2 #2 574 (216.8%),
#7 52 (244.2%), #16 54 (231.4%) SolH, 3270 &4 &
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381,1%  _62.9,2%
1025,4% o ‘

m Use. mAgr. mFor. mGra. mWet. mBar. mWat.

FAS Bageol AT SAL #32 FARA 121
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AR ] 72190014 29.2%8 40% oV ZAF uhe,
0] WAl 22%271I9E, APz AY A 16
27}, A9 WANE 42,19% 27 Z7kske 5 34
Aste] dapoz prkEc)

S (ha) T BATSTS W 53.5C02ha0 2A, S
#75294.2), #454(84.2), #255X(83.6), #254(76.5),
1057(75.1) 5o] A F9 AREEne] Sagigol
T06CO2/ha OO 7] Lrefsdet.

e
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3.3 EALEQY| M2 stassa

EAT LA, AA), 2A) B4 Table 49} 2o,

1) 52X
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A, Thad ABE Aelshs B4, Jeh AR T2
S} A Ao e A B9 ARE A8st, &
Aolgat PZAGAE A8, B)E Tefste] Eq. 19 2

o] &S,
SOC= AxX SOCppe X FpyX Fo X Fy

712 EY f71ea SAASCOGwE F2lise7]+
(Warm Temperate, moist) HA| H AFEE(Sandy)oll i
& IPCCY| 7123t =9 EA8AS 374, & 24.1, T
A 285 77 Agsiqinh. BEEEE SANS} AerA E
Z|ol-g = EZolg W3}t gHlo| mhE ESfT|HAReA
T 2dss 71544 =1 F&6) 11, B71782HE,
W) 0718 22 A8stlon F42= sidsA stch
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Fig. 3. Changes in land cover type (L1) of 32 Village-wetlands distributed in Sejong City (2009, 2023)
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Table 2. Changes in land cover type (L1) of 32 Village-wetlands distributed in Sejong City (2009, 2023)
Wet. No. Yr. Use. Agr. For. Gra. Wet. Bar. Wat Total (ha)
1 S01SJGCO1 2009 1.9 26.6 63.3 1.2 - - 0.8 93.9
2023 1.5 24.7 59.2 5.8 1.5 - 1.1 93.8
2 S01SJGC02 2009 1.0 12.1 71.5 0.4 - - - 85.0
2023 0.2 9.9 70.0 4.0 0.5 0.3 85.0
3 SO3SJDAO1 2009 1.2 34.3 34.6 3.7 - 5.7 - 79.5
2023 33 34.3 30.8 9.9 0.9 0.4 - 79.5
4 S03SJSGO1 2009 - 5.9 76.0 - - - - 81.9
2023 0.5 6.3 72.0 2.6 0.2 0.3 - 81.9
5 S01SJSDO1 2009 6.6 59.4 15.9 2.6 5.0 2.8 11.0 103.4
2023 7.9 354 9.2 32.1 6.4 4.2 8.2 103.4
6 S03SJSDYGO1 2009 - 16.1 61.1 2.3 - - 0.2 79.7
2023 1.3 14.9 39.3 24.0 - 0.1 0.1 79.7
7 S02SJCS01 2009 1.6 9.0 68.8 1.6 - - - 81.0
2023 0.9 1.3 78.0 0.8 - - - 81.0
8 S02S]CS02 2009 5.8 31.9 40.9 0.6 1.7 - - 80.8
2023 0.3 28.8 39.7 9.9 1.0 - 1.0 80.8
9 S02SJHY01 2009 3.6 22.6 49.3 0.8 1.9 1.9 1.1 81.3
2023 4.7 3.7 45.0 8.1 - 18.1 1.7 81.3
10 | E03SJGHO1 2009 21.3 17.9 32.1 6.3 1.0 1.7 0.2 80.6
2023 16.9 21.8 23.6 11.8 - 6.3 0.2 80.6
11 | EO3SJGHO02 2009 25.0 17.7 29.2 7.2 - 1.9 - 80.9
2023 20.3 21.4 20.8 12.3 - 6.2 - 80.9
12 | E02SJGHO1 2009 7.6 14.5 54.5 3.6 - - - 80.3
2023 7.4 13.2 45.5 14.1 - - - 80.3
13 | E02S]DGO1 2009 15.7 14.9 43.6 53 - - - 79.5
2023 7.6 9.0 43.3 17.0 - 2.6 - 79.5
14 | W02SJSS01 2009 5.7 27.3 43.6 0.2 - 4.9 0.0 81.6
2023 34 23.7 34.4 18.7 0.7 0.7 - 81.6
15 | EO3S]NPO1 2009 12.8 40.9 24.6 1.5 - 0.8 0.7 81.4
2023 15.4 32.5 16.0 11.8 0.9 4.8 - 81.4
16 | NO1SJGBO1 2009 4.9 7.8 47.2 0.2 2.3 - 18.3 80.7
2023 0.2 8.6 46.7 7.0 0.3 0.6 17.3 80.7
17 | WO025]JGAO1 2009 3.8 9.0 68.5 - - - - 81.3
2023 2.1 6.1 52.0 20.4 0.1 0.6 - 81.4
18 | WO03SJGAO1 2009 1.7 8.1 69.3 0.1 - - - 79.3
2023 0.0 10.3 50.5 15.4 - 3.0 - 79.3
19 | W03§JSaH01 2009 0.1 2.7 44.0 32.7 - 0.2 - 79.8
2023 0.5 34.9 38.1 6.3 - - - 79.8
20 | WO03SJSoHO1 2009 12.1 47.1 19.4 0.0 - - 2.5 81.2
2023 1.8 47.2 19.2 8.7 1.5 0.9 1.9 81.2
21 | WO1SJYAO1 2009 1.3 24.5 50.0 4.6 - - - 80.3
2023 1.4 22.5 41.3 6.6 0.3 8.3 - 80.3
22 | WO1SJYHO1 2009 0.1 6.1 67.7 5.3 - - - 79.2
2023 - 3.7 56.6 13.5 0.2 5.1 - 79.2
23 | W02SJ]G02 2009 5.2 32.1 48.3 4.8 - 4.8 1.3 96.5
2023 5.3 29.4 43.8 11.6 1.7 3.8 0.9 96.5
24 | WO1SJJGO1 2009 1.5 25.6 54.1 0.1 - - - 81.2
2023 0.3 20.5 27.9 13.9 0.9 17.7 - 81.2
25 | NO2SJNZ01 2009 0.5 12.1 67.0 - - - - 79.5
2023 0.2 13.6 60.7 3.6 0.7 0.7 0.0 79.5
26 | NO3SJSJGO1 2009 1.2 8.7 70.5 - - - - 80.5
2023 0.2 19.4 55.1 5.4 0.4 - - 80.5
27 | NO1SJCRO1 2009 6.0 37.1 58.1 2.4 5.5 0.2 4.8 114.1
2023 3.5 375 50.0 8.6 5.7 3.9 4.7 1139
28 | NO2SJSiHO1 2009 5.2 39.7 28.3 - 2.1 3.1 1.9 80.3
2023 3.5 38.4 23.6 10.2 2.1 1.0 1.5 80.3
29 | N0O3SJYCO1 2009 7.6 17.5 48.6 4.4 - 2.0 - 80.2
2023 0.7 25.6 42.6 10.9 0.3 0.1 - 80.2
30 | NO2SJBAO1L 2009 30.6 31.0 2.3 7.5 14.7 4.2 13.0 103.3
2023 27.9 20.2 1.9 20.8 15.9 1.8 14.8 103.3
31 | NO1§JSCO01 2009 49.4 21.6 - 2.6 7.4 3.8 6.3 91.1
2023 40.6 27.3 - 12.8 4.6 2.3 3.5 91.1
32 | NO3§JSJSDO1 2009 7.6 374 34.7 0.5 - - 0.7 80.7
2023 9.2 74 16.2 13.1 0.9 34.0 - 80.7
248.6 719.3 1,486.9 102.5 41.7 38.1 62.9
Toual 20091 90%) | (266%) | (55.1%) (3.8%) 1.6%) | (1.4%) (2.3%) 2,699
189.1 653.3 1,253.0 371.7 47.8 128.0 57.0
08 | qom | am | Gedm | (38%) | (sm | @swm | eiwm | %7
)*Use. . Used area, Agr. : Agricultural land, For. : Forest, Gra. : Grass, Wet. :Wetland, Bar. : Barren, Wat. : Water

Journal of Wetlands Research, Vol. 27, No. 1, 2025



96

Table 3. Changes in total carbon absorption capacity of 32 Village—wetlands distributed in Sejong City (2009, 2023)

Carbon Absorption (tCO2)
Wet No. AREAG) 2009 2023 2023(:CO2/ha) Change Growth Rate
1. S01SJGCO1 93.8 2,227.88 5.878.13 62.66 3,650.25 163.8%
2. S018JGC02 85.0 2,051.41 6,499.51 76.50 4,443.10 216.8%
3. S035JDAO1 795 1,890.35 3,660.72 46.02 1,770.37 93.7%
4. S035]SGO01 819 2,337.42 6,901.89 84.25 4,564.47 195.3%
5. S01SJSDO01 103.4 2,500.62 2.759.78 2670 259.16 10.4%
6. S03S]SDYGO1 79.7 1.914.05 4,502.22 56.46 2,588.17 135.2%
7. S025JCSO1 81.0 2,216.30 7,628.85 94.20 5.412.55 244.2%
8. S025]CS02 80.8 211551 4,608.32 57.04 2,492.81 117.8%
9. S02SJHYO1 813 1,818.28 3,995.00 49.17 2,176.81 119.7%
10. E03SJGHO1 80.6 1,653.59 3,023.35 40.00 1,569.76 94.9%
11. E03SJGHO2 80.9 1,493.90 2,978.01 36.80 148411 99.3%
12. E02SJGHO1 80.3 1,894.75 5,091.06 63.42 3,196.31 168.7%
13. E028JDGO1 795 1,626.45 4,627.61 5824 3,001.16 184.5%
14, W025]5S01 816 1,901.59 412897 50.59 2,227.38 117.1%
15. E03SJNPO1 81.4 2,084.75 2.878.92 35.38 794.17 38.1%
16. NO1SJGBO1 80.7 1,361.95 451321 55.94 3,151.26 231.4%
17. W025]GAOL 814 2,267.08 5,508.87 68.80 3,331.79 147.0%
18. W03SJGAOL 79.3 2,281.79 5,129.19 64.67 2,847.40 124.8%
19, W03$JSaHO01 79.8 2,394.05 4,452.59 55.82 2,058.54 86.0%
20. W03SJSoHO1 81.2 2,080.34 3,392.87 4177 1,312.53 63.1%
21. WOISJYAOL 80.3 2,086.24 4,379.66 54.52 2,293.42 109.9%
22. WOISJYHO1 79.2 2,264.94 5,945.59 75.11 3,680.65 162.5%
23. W02S]JG02 9%.5 2,358.29 481339 49.90 2,455.10 104.1%
24. WO1S]JGO1 812 2198.11 3,700.61 4556 1,502.50 68.4%
25. NO2SJNZ01 795 248778 6,647.70 83.60 4,159.93 167.2%
26. N03SJS]GO1 80.5 2073.47 6,022.81 74.82 3,749.34 164.9%
27. NOISJCRO1 1139 2.891.77 5,930.29 52.07 3,038.52 105.1%
28. N02SJSiHO1 80.3 2,038.84 3,399.42 4234 1,360.58 66.7%
29. N0O3SJYCO1 80.2 1,994.45 4,819.49 60.10 2.825.04 141.6%
30. NO2SJBAOL 1033 1,324.16 1,407.16 13.62 83.00 6.3%
31. NO1SJSCO1 91.1 489.25 918.98 10.09 429.73 87.8%
32. N03SJSJSDO1 80.7 217426 2,052.84 25.43 “121.42 -5.6%
Total 2,700 66,702.6 144,510.1 53.53 77,7935 116.6%
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Table 4. Changes in carbon absorption capacity by land cover type of 32 Village—wetlands distributed in Sejong City (2009, 2023)

Carbon Absorption (tCO2)
Wet No. Agriculture Forest Grass
2009 2023 Change 2009 2023 Change 2009 2023 Change
1.5015JGCO01 693.33 607.90 -85.43 1,492.32 5,072.57 3,580.25 4223 197.66 155.43
2.5015JGC02 290.34 180.96 -109.37 1,747.17 6,181.97 4,434.80 13.90 136.57 122.67
3.5035JDA01 935.46 746.20 -189.26 828.32 2,576.61 1,748.29 126.57 337.92 211.35
4.5035J5G01 101.17 139.73 38.55 2,236.25 6,672.29 4,436.05 80.87 89.87
5.5015JSD01 2,077.81 928.59 -1,149.22 334.99 740.39 405.40 87.83 1,090.81 1,002.98
6.5035JSDYG01 360.09 286.26 -73.83 1,476.08 3,400.46 1,924.39 71.88 815.50 731.62
7.5025JCS01 23524 2847 -200.77 1,925.93 7,571.75 5,645.81 55.13 28.63 -26.50
8.5025JCS02 1,078.11 780.48 -297.63 1,017.50 3,492.05 2,474.55 19.90 335.79 315.89
9.502SJHY01 721.59 87.35 —634.24 1,068.43 3,632.37 2,563.94 28.26 275.38 247.12
10.E035JGHO1 573.61 525.73 —47.88 865.17 2,296.30 1,431.12 214.81 401.33 186.52
11.E03SJGH02 551.94 512.90 -39.04 697.84 2,047.90 1,350.06 244.12 417.21 173.09
12.E025JGHO1 435.02 365.97 -69.05 1,337.97 4,244.76 2,906.79 121.76 480.33 358.57
13.E025]DGO1 290.68 154.07 -136.61 1,156.23 3,896.95 2,740.72 179.54 576.60 397.06
14.W/025]5S01 871.49 500.92 -376.57 1,015.97 2,993.50 1,977.53 8.13 634.55 626.42
15.E03SJNPO1 1,402.91 889.69 -513.21 629.38 1,587.32 957.94 52.46 401.91 349.45
16.N01SJGBO1 166.98 193.64 26.66 1,188.09 4,082.98 2,894.89 6.88 236.58 229.70
17.W025]JGAO1 309.50 179.05 -130.45 1,957.58 4,727.30 2,7769.72 692.52 692.52
18.W035]JGAO1 334.70 22191 -112.79 1,943.47 4,382.86 2,439.39 3.62 524.42 520.80
19.W035]SaHO1 44.87 793.90 749.03 1,236.85 3,444.776 2,207.92 1,112.33 21392 -898.41
20.W035JSoHO01 1,574.44 1,322.79 -251.64 504.95 1,774.712 1,269.77 0.96 295.35 294.40
21.W01SJYAO1 856.21 642.79 -213.42 1,074.96 3,510.96 2,435.99 155.07 22592 70.85
22.W01SJYHO1 111.08 83.07 -28.01 1,975.13 5,403.68 3,428.55 178.72 458.83 280.11
23.W025]JG02 1,089.12 691.66 -397.46 1,107.65 3,725.91 2,618.32 161.52 395.76 234.24
24.\018]JG01 758.70 492.88 -265.81 1,437.42 2,7734.66 1,297.24 1.99 473.07 471.08
25N02SJNZ01 442.35 376.85 -65.50 2,045.43 6,149.70 4,104.27 121.15 121.15
26.N035JSJGO1 177.99 428.27 250.29 2,095.48 5,410.94 3,315.46 183.60 183.60
27.N01SJCRO1 1,179.38 1,056.89 -122.49 1,631.71 4,582.12 2,950.41 80.68 291.28 210.60
28.N025JSiHO1 1,389.06 950.57 —438.49 649.78 2,100.38 1,450.60 - 348.47 348.47
29.N035JYC01 632.52 736.99 104.47 1,211.80 3,713.28 2,501.49 150.13 369.22 219.09
30.N025JBAO1 991.72 506.55 -491.16 70.88 194.46 123.58 255.56 706.15 450.59
31.N015JSC01 400.39 482.78 82.39 - 88.86 436.20 347.34
32.N035JSJSD01 1,247.85 215.34 -1,032.51 910.87 1,393.47 482.60 15.54 444,03 428.49
Total 24,346.6 18,134.2 —6,226.5 40,880.6 115,762.4 74,867.8 5,493.4 14,659.5 9,152.1
ha® YE=2eHm3)S onjsls Vi A JdAdEA AR AR S BASSREe 20099 40,881 tCO29A4] 20234
(KOSIS(2023)) ol A Xﬂ”“ol‘— AIEA 2o S4F2 485 115,7622 74,868 tCO2 (Z7H& 183.1%) S7Fokaict. 4+
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