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Abstract

As climate change gets severe, the ecosystem acts as an important carbon sink, therefore efforts are being made to
utilize these functions to mitigate climate change. In this study, we inventoried and analyzed the previous studies
related to carbon storage and flux by ecosystem type (forest, cropland, wetland, grassland, and settlement) and
carbon pool (aboveground and belowground biomass, dead wood, Litter, soil organic carbon, and ecosystem) in
Korean ecosystems. We also collected the results of previous studies and calculated the average value of carbon
storage and flux for each ecosystem type and carbon pool. As a result, we found that most (66%) of Korea's
carbon storage and fluxes studies were conducted in forests. Based on the results of forest studies, we estimated
the storage by carbon stock. We found that much carbon is stored in vegetation (aboveground: 4,018.32 gC m™
and belowground biomass: 4,095.63 gC m™ and soil (4,159.43 gC m™. In particular, a large amount of carbon
is stored in the forest understory. For other ecosystem types, it was impossible to determine each carbon pool's
storage and flux due to data limitations. However, in the case of soil organic carbon storage, the data for forests
and grasslands were comparable, showing that both ecosystems store relatively similar amounts of carbon
(4,159.43 gC m™, 4,023.23 gC m™?, respectively). This study confirms the need to study carbon in rather diverse
ecosystem types.
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Table 1. Categories of carbon storage and flux results from previous studies
Category Carbon Storage | Carbon Flux
Ecosystem type
Ecosystem type 0% yPe
Dominant plant species
Elevation
Topography and Slope
geography Topography
Geography
. . Soil organic matter
Env1§§Crltr(r)1rental Soil characteristics S(S)gila;]\efgigeevii;sr ecrg?éigt Soil average water content Soil
& P average temperature
Climati Climatic zone
imatic
characteristics Annual average temperature
Annual precipitation
Latitude
Location Longitude
Administrative district
Methodology
. Aboveground . Aboveground
Biomass Belowground Productivity Belowground
Resul Soil Soil organic carbon Soil respiration
esult
Dead organic Dead wood . .
carbon Lirter Litter production
Ecosystem

organic carbon)/ IAHE(dead wood)/ Y (litter) 2t A3
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3.2 2N =5 =9 A Adghol 171e Hd3 =Fo] E7Hsskoith
AeE Aeel Zolq AHA S8 Ba 4G u A FBAY] B, AL HlolE kEo] ofHd w7
T N et BFEE, AHA BA AT Ak wE0] ks
=aF flESF = v a1 e ST 52+, 73 il o = = S
s 3G Aol 7hsd AFe A 353, BAA T _ .
st A9 24, 4729 B¢ ¥ dolHEe 75
A, 27 27, BFA 273010 (Table 2). of#fjo] A¥A S ot = B
3 = g
o) ANGSS Moz 7 gUA qRRTL Agu o oore mEe] herEnTable 3.
Al 4 A 9 AT Bk Agste] Boprt 3.3 ARIAMERAOJAL] EbA A T HE
O Ay, A 38 A B¢ Ade RE
AARTE AR5 WA Bk 9712 AR 2 AFqME B dF Z234E A 3= 4t-
At 523 2 9)9lo} 2A|9t A=A 77 Bk A, A4, 4, 27, AFAR Uirel FstaAt skal
J|ebaol AAFE Hpo| QA ZHO TZo] bl & 25k, AbE ARl Uz AEiA G (EA, BA, =
29} AL BT gjFoA AT EEo] BErlistel A, BFAD] Z-fole volH | Az g4 viAde &
o} B4 A= AL 255 Hio| QU A} Y PAtEE Q] Fohe Aol 27Fsstant. mEhA, 2 Aol A
Aol oigt Atk RE A fFolA Antgt HARS e a4 A% oA ga Agg 4 As
Hl st 945 APolAnt. &

E&0] B7P5SHcHTable 3). AAAe] Ag, Ay vp B HIEALE AlEEin
olomj Aol MefAQ] W7t AFo] ssslon ESFE & AR A 5 7HA ' A% A (AR A s A

Table 2. List of previous studies used in analysis

Ecosystem Type Carbon storage Carbon flux
NIFoS, 2018; NIFoS, 2019; NIFoS, 2020a; NIFoS,
2020b; NIFoS, 2021; Lee et al., 2017; GRI, 2009; Seo et
al.,, 2005; Choi et al., 2014; Jang et al.,, 2014 ; Wie et
al., 2011: Kwon and Lee, 2006; Mon and Yim, 2021; .
. Kim et al., 2014; Son et al., 2017; Jo et
Forest Seo et al, 2017; Kwon et al, 2012; Yang and Kim, L 2019: S ¢ al. 2005 S C ol
ores al., ; Seo et al, ; Song et al,
2020; K t al., 2005; K d Kwak, 1998; Park
won <t @ ang and hwa M12014; Lee et al, 20215 Lee et al., 2019
et al., 2005.; Kim et al., 1985; Lim and Lee, 2018; Son
et al.,, 2007; Jung et al., 2014; Yim et al., 2009; Seo et
al., 2010; Lee et al., 2019; Lee and Kwon, 2006; Kwon

and Lee, 2006

Hur et al., 2020; Lim et al., 2012; Jo et

Cropland Hong et al., 2013 al., 2014; Lee et al, 2017; Seo et al,
2015; Shim et al., 2016

Grassland Kim et al., 2016 Chung and Lee, 1993

Sattlement Choi et al., 2020; Hong et al.,2021 Choi et al., 2020; Hong et al., 2021

Table 3. Amount of carbon storage and flux in different ecosystem type and carbon pool

Carbon Storage (gC m™) Carbon Flux (gC m™ yr™)
. Dead
Biomass Soil L ea&a%gamc Production Soil Organic
= Ecosystem Matter Ecosystem
ol . .
. . I L
Aboveground|Belowground 8;%%21;1: vD(/e o%((ii Litter Aboveground|Belowground respsi?all - Prociltltgtrion
4166.66 3880.95 | 4203.16 | 80.58 592.28 | 7753.80 907.44 321.3 418.38
Forest | +4436.01 | £2666.67 |+2272.43| +78.81 | £236.47| £12044.6 | +468.06 - +367.50 - +505.14
(n=30) (n=38) m=24) | =26) | (n=37) (n=4) (n=24) =5 (n=5)
Wetland - - - - - - - - - - -
621.2 638.96 401.58
Cropland - - - - - - +554.77 - +489.62 - +225.40
(n=5) (n=15) (n=11)
4023.23
Grassland - - +2855.31 - - - - - - - -
n=13)
2132
Sattlemeny  £31.53 - - - - - (95'_112) - - - -
(=7 -
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B APAL ool I AHAS oz SR
Q7S mok QA HFBW, 44, &7, 24, B
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M Aoz we ofo] BAE Aty Qe of Seoul —. /. Climate Change Res., Vol. 12(6), pp. 767-776,
o, 750 QoM E W ko] et4vt E4HjEEE Ao OI : https://doi.org/10.15531/KSCCR.2021.12.6.767
2 Uyt ol: Atgo] ol thE AHiAle] Tt g4 Hur, J., Shim, K., Lee, B. T., Kim, Y. S. and Cho, S .R. (2020)
Aol Sgo] ™ Qs AL onlsly 9t E3], o)A Estimation and Comparison of Carbon Uptake in Rice Paddy,
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