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Abstract

In the global carbon cycle, ecosystems play a crucial role in maintaining the Earth's carbon balance by absorbing
and storing atmospheric carbon dioxide and then releasing it again. Primary producers fix atmospheric carbon
dioxide into organic matter through photosynthesis, and the fixed carbon is subsequently released back into the
atmosphere through respiration.Wetland ecosystems, in particular, are known to store large amounts of carbon
per unit area compared to other ecosystems, owing to their high productivity coupled with low decomposition
rates. This study conducted experiments on carbon storage and emissions in riverine wetlands, which constitute
86% of domestic wetlands. Soil samples were collected seasonally from four wetland types in the Geumgang River
basin—backswamp, riverine wetland, lacustrine wetland, and estuarine wetland to analyze soil properties and carbon
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content, while soil respiration was measured simultaneously. The results showed that the amount of carbon stored

in the soil was 16.63+3.97 MgC ha™! in backswamp, 13.77+13.66 MgC ha™!
"in lacustrine wetland, and 6.69+3.14 MgC ha™’
higher values than lacustrine wetland and estuarine weltand. These soil

MgC ha”
and riverine wetlands had significantly

in riverine wetland, 6.44+3.35
in estuarine weltand. This confirmed that backswamp

carbon stocks showed a strong correlation with nutrient concentrations such as total nitrogen(TN) and total
phosphorus(TP). For soil respiration, the values for backswamp, rieverine, lacustrine, and estuarine wetlands were
0.87+0.96 gCO, m™2 h'!, 0.30+0.36 gCO; m™2 h™!, 0.3240.20 gCO; m™2 h™l, and 0.38+0.26 gCO, m™? h™,
respectively. The backswamp exhibited significantly higher values than the other wetland types. Seasonal variation
showed that summer respiration rates (0.81+0.84 gCO, m™ h™!) were higher than those in spring (0.28+0.20

gCO; m~h™) and autumn (0.35 +

0.40 gCO, m™? h™). Soil respiration showed a positive correlation with temperature

in all wetlands. However, the degree of influence varied: backswamp showed a low correlation (r = 0.346), riverine
wetland (r = 0.452) and lacustrine wetland (r = 0.451) exhibited moderate correlations, and estuarine weltand

showed the strongest correlation (+ = 0.728).
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Table 1. Location, area, and dominant species of the study wetlands

Location . .
Wetland Type - : Area(m2) Dominant Species
Latitude Longitude
Paspalum distich
Backswamp 36.452436 127.081092 27,076 aspaium asacium,
Zizania latifolia
Riverine wetland 36.380766 126.847447 194,122 Phragmites japonica
lacustrine wetland 36.406998 126.803977 400,635 Phragmites japonica
Estuarine wetland 35.864343 126.726755 44,176,755 Phragmites australis, Salicornia europaea
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19.99+13.41%, 17.48+ 13.24%2 %7t9] 3+ HecH(Fig,
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e

Fo) R FHT 4 Yol B SR FFS 75T Ao
BeIck A7) Li et al, 2022)9] 379] SI31% mlte] e
o] £248 EFFRFF] £/ Uehtt AL FAF 4
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A g Y 7
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2,068.89+536.53 g kg & ioq 7P B2 % 71E010m,
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kg™'9] & 71E5HH(Fig. 2(d). StEsAY BE5AAH
FA0] Y Wol Hh= FA9 B, FA 5 F el
AdEor frlEold FLFEFY EH-o] FA dojdtt
(Carter, 1996). watA], o]& st stE&A L H42]9] AoF
BF L7t @A veidth uirjetoe = shatE] 9] Afell=
YEEA g2, sie=e] 9 9 =o|, Hk(salinity)7}
EAol Fa3t 9k vxA "ok oA, sHEAE dvdes
s ST 27 EY 9] A9 2.4~5.86% gkel HflelA
Uepgor, Addor §ojt 2lolE vepllthFig. 2(0). &
(2.80£0.41%)-7+2(2.67£0.20%) 1 H|5] J&(5.10+1.08%)
o footA =2 & e, ol de9 =2 72
2 EO] paeo] FolEvA Aoz 4
s map} ekt Aoz weld,

T

™,
W=

ol &%

3.2 EY B Y

2 AT AR A0 AR T R3] FAA ES
A ARRS AT Aah, ke adere] A9 uies],
StEHA], BEEA, shtgAe o= yeyen 77t
2.67£0.67 %, 1.01+1.00%, 0.50%0.24%, 0.47+0.22%
o] g 7155 B ©A g EoF §4UE U E
F ZolE Z8oto] ATt EF vA AL w5
A 16.63+3.97 MgC ha™!, st=5A] 13.77+13.66 MgC
ha™!, 47 6.44+3.35 MgC ha™!, aF72&74] 6.69+3.14
MgC ha™ ch(Fig. 3). 54 24 Ay 02 FA M=
E eraAAgo] AdA Aol YepA] ghgton, st
HA oA E oFet Ztolg YA (p<0.01). viEHA] 2t
SIEHA7F BE29F shEA Rt foloh] w2 Ae &
AT & AT EY &A ARFE BN, 2%, SETH
of o3 W JFE vt E3], EAO 4

=
=1 o
= #7129 Ad 52 % e AFY A ¥
o [¢)
= =

o Ho

2008; Kleber et al., 2015; Cotrufo and Lavallee, 2022).
drdo R ujAtel HE F uAdATE B EGE =4
A, 3kt g Foll f71E] Bt AAl dojdri

Table 2. Analysis of soil characteristics (~10cm) in four different types of wetlands.

Total Soil organic | Gravimetric
Bulk . . Total
Densit Organic carbon water H Soil texture Total nitrogen hosphorus
( m_}é) Carbon Mg C content P (g/kg) P (m P Jke)
g ° %) ha-1) S
0.63% 16.63+ 115.52+ . 2068.89 + 1042.44
Backswamp 0.05 2.67+0.67 3.97 22.60 6.2+0.3 Silt loam 536 53 250,94
Riverine 1.36+ 13.77+ 19.99+ 985.56+ 198.57+1
+ +
wetland 0.04 1.01=1.00 13.66 13.41 6.6+0.6 Sand 997.38 14.40
lacustrine 1.27+ 6.44+ 17.48+ Loamy 466.67+ 232.54+5
wetland 0.1 0.50:£0.24 3.35 13.24 67203 sand 200.56 7.45
Esturaine 1.27+ 6.67+ 3333+ Sandy 526.67+ 396.58+1
wetland 0.11 047022 3.14 8.6x0.1 loam 220.34 48.62
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Curiel Tuste et al., 2007; D tugos et al., 2024). E<F &

& e e adld] ofs) 2R e, 57 $3
o et e dehdtt B AToAE wEsAet 5
HA7h BEAY FEAl we] o §e 9 AYES
peh ol

2 A7olN B9 g
A BAe ﬂw 2

E

K
2 Vg gol Wol FYHT fARE FA WF 4
o0& pH(=-0.707, p=0.33)2F £424(=0.994, p<0.001),
%91(=0.981, p<0.00D9] FFS Wol W AL g
S 99eh. 54, stEsAE JFARe GFol A vet

ok BEAE TN 52 A7

¢
J

A (1=0.945, p<0.000)E

I Spring

a 3 Summer
<40 3 Autumn
©
<
]
2 30 a
)
o)
o
9 20 A
(%]
@]
3
A 101 i I ilﬂ

0 T T l‘
e&\and

WY s\\a\’\d
2
BacK R\le“n e W Lo Q\,\S“\

Wetland type

Fig. 3. Soil organic carbon content within a depth of 10cm in four
different wetlands. Different letters (a and b) denote
significant differences among wetland types.
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