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Abstract

In this study, we propose a method to estimate carbon storage rate using data from direct measurements of
sedimentation rates of tidal flat sediments (sedimentation rate plates and a rod of sedimentation rate, and analyze the
factors influencing the estimated carbon storage rate of tidal flats. The carbon storage rate of sediments was
estimated using the sedimentation rate and soil carbon density investigated in the Hampyeong Bay tidal flat on the
west coast and the Suncheon Bay tidal flat on the south coast. The average carbon storage rate of the Hampyeong
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Bay tidal flat was —458 Mg/yr, and the average carbon storage rate of the Suncheon Bay tidal flat was 8,044 Mg/yr.
The regression function for carbon storage rate according to the sedimentation rate increased linearly, and the
carbon storage rate in the Suncheon Bay tidal flat was 1.5 times higher than that in the Hampyeong Bay tidal flat
under the same sedimentation rate increase conditions. As rainfall increased, the sedimentation rate and carbon
storage rate of the tidal flat increased, and the increase rate of carbon storage rate relative to rainfall was more than
four times higher in the Suncheon Bay tidal flat than in the Hampyeong Bay tidal flat. Through this study, it was
found that the carbon storage rate in tidal flat sediments increases as the sediment particle size becomes smaller, the
amount of organic carbon increases, and the amount of river sediment inflow due to rainfall increases.
Key words : Unvegetated tidal flat, Sedimentation rate, Carbon storage rate, Rainfall
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o1or2: 7] (coastal wetland)ollA] ElHEo] A& E] EFs o] Tt A= HEA7E A4E o] F g f-s0] Eidste] A
o013} oz thofat WpAo] ols) BT} AAotsA] EA o] HA] gxo] 7kl QLo M(Ryu et al., 2001), o]
Bo A4H ghals Wi 79| 93 B4 (autochthonous A WA ofet s wgto] eyt 54 54l A
carbon)®} @JF 7] ol g4 (allochthonous carbon)Z QY= viHITE A =ESHATHWoo et al,, 2005).
TRE 4 glon, W 7)Y dak bylet sjeke] ojatsl  FAECIAE A 1 om o] BHEC] e A5
Bt A7l AlRo] WA o5 Ade] Sl A ZEo] oRt HAES JFES HHoeH(Woo et al,
2012), Z&RIAE O] F52 H4jo] ety A%

o H
(sequestration) T} ZAHe] 273 ©art =9 S53 43t
Z-gog <l 7|2 WEE= 7 (emission) o] F2 2§
o5 PAH o 7Y A ;4o ol o5 tf
E AHANA AdFA R o]FE o] EAEol A E o] F4
HokMitsch et al,, 2007). ZAH AeAC] &4 &AL
(carbon pools)+= T4 2% 7]7tel| et 50 ofshe] &
7] A% A(short—term pools)@t 1008 o]Ake] &7] AZF4A
(long—term pools, 100 oJ4hH=E FEstH, AR i
AR EHEA BS Ar1H o A

Adel EHES Adste AP WY EHE o
(sediment rate plate)¥ E|ZE H-(sediment rate bar), A
A FHY4LE A=A (radio isotope age—dating), FEHS
o]-g3 &
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2 AP UL A ST A 282
Po AR HHET B dyd] @
e EYRaUsg olgslel 28 B4
S gsioTt Eak FER AU wHe Aol e

_]

FEI} olsteld AHol AAY B4

AsAtHLee et al.,
Z
o
=

AgR

mrm 2 ok

N
N

]

O

2 ApoAel A
SAH(Table 1)

Journal of Wetlands Research, Vol. 26, No. 4, 2024



376 HIAIAN ZH

Table 1. Sedimentation rate of Hampyeong Bay and Suncheon Bay in existing literature

Tidal flat Sedimentation rate Monitoring perlod. Mon.1tor1ng Reference
(mm/yr) (Number of observation) point
Cies 1995.01.~1999.02. Ryu
Hampyeong Bay 155 ~ 60 (16) 30 (2003)
2013.011.~2015.11. Koh et al.
Suncheon Bay 20 ~ 120 ® 12 2016)
Table 2. Physicochemical composition of the tidal flat surface and tidal flat area
Tidal flat Average particle size Dry bulk density Soil organic carbon Area
(gm) (g/mL) (%) (km?)
Hampyeong Bay 164.2 1.448 0.745 20
Suncheon Bay 37.9 1.075 1.426 22

Soil carbon density (g/cm?®)

= Dry bulk density (g/cm?®) x Soil organic carbon (%)/100

!

Carbon storage rate per unit area (g/cm?/yr)

= Sedimentation rate (cm/yr) X Soil carbon density (g/cm?)

Carbon storage per wetland area (Mg/yr)

Mg cm?
= Carbon storage rate per unit area (g/cm?/yr) x Area (km?) x 10* ggkmz

Fig. 1. A process for estimating carbon storage rates in tidal flat sediments.

[ Grain size ][Dry bulk density] [ Sogatgiimc ] [ Sedimentation rate ]

I |
|

Rainfall I [ Carbon stock ]
I

!

[ Carbon storage rate ]

Time series analysis

Regression function estimation

Fig. 2. Analysis process for factors influencing carbon storage rate in tidal flat sediments.
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29717 319 DA o= & 165 BESGoH, HARL - e Ads &A% A HH20) Qe Azdn, §
12.9~5.0 mm/yre] W92 epdthRyu, 2003). 24T A Agase 2021350 2A1E A2E o83l grHTable 2).
HolAE 20139 1195E 20159 11970 3749 240 gk Ads &85 2 9429 30l e 67 4
2 % 83 BESQon, H45S - 17~100 mm/yre]l ¥ o4 H4E 30](50 cm)E AFstGon, A Fols
912 UektehKoh et al, 2016). 5cm BHoR AYg T Egele] & o] A 5ol

Table 3. Descriptive statistics on carbon storage rate of Hampyeong Bay and Suncheon Bay

Carbon storage rate per area (Mg/yr)

Tidal flat — : —
Average Minimum Maximum Stand deviation
Hampyeong Bay -458 -34,144 13,200 8,104
Suncheon Bay 8,044 -6,600 39,600 14,198
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Fig. 3. Regression function of carbon storage rate according to sedimentation rate (left: Hampyeong Bay, right: Suncheon Bay).
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Fig. 4. Average carbon storage rate and monthly cumulative rainfall (upper: Hampyeong Bay, lower: Suncheon Bay).
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Fig. 5. Regression function of average carbon storage rate according to rainfall period (left: Hampyeong Bay, right: Suncheon Bay).
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378 HIAE 24 BEOM S4 HZE Y Y FEIZL 24 @ Sk S0
A YR ste] APA7ER] @Rtete] BAsHth A E oflAe] ga AREC] 158 HE gol /1S vt
AE Amo] Pat Y72 PgTto] SHTET) 434 o] A EHE0] Pt g7 Advto] ERtEe) 48 A 2}
3, AxAEE Fhgrte] SR 136 AR Eqkon 3 grekAaTko] 2v) AL wobd EJEAdnr) Fona
Frlgage Hdvte] gt 194 Fr Wekth(Park (Park et al., 2022; Park et al., 2023), FLe EHE] T7}
et al,, 2022). PgT AHO WAL 20 ke, =7 AL St HoAle T Aol g4 AFEe] v HWol F
HAL 22 kreA FARSEAE(Koh et al., 2001; MOF, 7¥oHA ek T3 AR AdeA = B4 27 (depositional
2013). environment)°] Aot PHTH AdoNE A 2
Shgyt Ay ST AdoA Y] BA AES EHEL (erosion environment)©] $-AlstR2 <=2t ZiHo| Fgat 7
EYHAULE olgsto] 4HAstAtHFg. 1). ©4 AFE HH}h Bhh Hg50] ufe =7 LePdtHTable 1 and 3).
A Aol AE BZ(0~5 cm)ol| dfFslE EdEATE
ghe ol gatget. A w3 Ta AFES A7) S8, 3.2. 220 ofgt Bt 2YE HE =M
A NAR A S Ame] dEHRet fIaATS ol A ESOH Ba AR HAS AN JFL
ot EJEATEE Aot £ WA EGRAdEA wm glom, BHge 3o oF 94 HHE fYo
EAES Foto] &9 " g4 AFE Agstaled, ot oI5t dgkdo] =} shEutal LAt AMo| A ZAF A7
Aoz A7gE @9 WY ga g A HAs 5 B ea AGET A9k AAY Bae 23stark(Fig
sol 8 RS Wa HHEL APotArHKiaonan et al.  4). el AMolAL ZFgo] 14 TR 19989 6~
2008; El-Hussieny et al., 2015; Lee et al., 2021). A7)0 Bta HAFEO] 3,344 Mg/yrz 71 E11, 7h$eko
SRt ATt S9E A O] EJAE U] g4 2AEol o AE 1996¢ 129 ~ 19973 2¢¥ A7]9] ©A AFES
g FIRJIAE EAoH] flol, EAE9] o|3fehd AR (Y, 9,636 Mg/yr2A] Yt &9t Aol A= 7F-ego] 71
Az, 7194, EHE, 29 ga AFES A wtd 2014W 8~10¥ A7lel ©4& AHAFEC] 16,500
AE 24 9 s F4e skt Fig. 2). e Mg/yr2 7P =31, Z89o] 7P A" 20149 1Y ~
71782 22 g (hetps://data.kma.go.kr) ol A AlFsh= & 20154 29 A1719] 'tA AFEL 0 Mg/yr2 7H Yt &=
F9E AmE olgstglon, Ent Al Ao Ame Aol A BE 739aFo] Wokd A7]o] &4 AAEo| &1,
Tt FEA699) 014 19959 1€5E 19999 29744] & el ANE A7l g ARES WS Holth e
SH ARE olgstalon, vt ] ekl oH B o] B2 Al7loll= skl AR E|HEo] F7lsto]
S2(712)014 201349 1195E 20159 119717 #=549 A EJRE Y e Ao] did e wolx]7] wiiolrt
g ol-gstlrh (Ryu, 2003; Koh et al., 2016).
Ao Fedol w2 gta HAFEe] AFH] dH
3. Z3 9 nak = BA5k7] flol S AErE ForhFig. 5). FERt A
oA el o2 g4 AE AT 7lev]e
3.1, EtA 22E 2M 5.373(BAASFE= 0.522) Arolal, <=3t AHA &= g
0] 71871 24.053(FRAGE= 0.600) HREA 9
2 AFoA Ao HHEN EgEAUEE ©]§o}o] o] e Eba ZAFBo] Zrlele Zlo @ LreRdt) 7ROk
APk ga AAEC] 49 grold BAa AATo] UK, ofH] BtA AAE0] 27180 ZAut o] hEut AMEC}H
g4 AFEo] 29 #hold 4 ARl A on|gh 4H) oA} =Qrom 7ke Alo] shHolA AR golE A
o, gt A SRt A EHE W ©A AGEY 7 Bo0] ofo| gtuulol H|a| &Huto] wgke o ojn|gie}
&5 A7gstArh(Table 3). 3T AdolA A4
B4 AAES P —458 Mg/yrol1, 1 W= -34,144 4. A 2
~ 13,200 Mg/yre A g4 2352 Aoty Qo =4yt
Ao AE g4 AFES Bt 8,044 Mg/yroldl, 11 B Ao dhgut AWy Sduk Ao A B
= -6,600~39,600 Mg/yreA] &4 A2 S7lskal B4 AFEL Ao n, AHE B4 HAES] Aol
uek Rk SRk A AP E BA AFES] He A5 BAste] ot 2 AES EESH
7 GA e 22 2AF A7 E5ES] HAL o D) g4 AFE] B2 £Av o] ghyul AdRn
7] mhzele. 159 EQkom, gk A2 A AAeo] Frkstal gl
Sgnta SRt A o] A Eo e g AFES] 3 o grEuk AHE g4 2ggo] Fastyl Y= AoR
AdrE FH5190m, -5 F7I6td &4 AFER efetth ol A9 EA g0 EEAUET vk A
7Vt Agee] AAASE “17o|tkFig. 3). AT o] Jhgut AT 2vf Ak £347] WEog woEch
71871 =3 Aol gagut AdE T 158 =9kom, E 2) 73l mE g4a AFES AN V&7 =
AEgo| FLsHA F7Ietth PRt o] Hlsl vt A Aqk o] Shgnt AT 4u)) o) w8koH, ol FY
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