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Abstract  To investigate the impact of forestry projects on the carbon stocks of forests, we estimated the
carbon stock change of above-ground and soil before and after forestry projects using forest type maps,
forestry project information, and soil information. First, we selected six map sheet with large areas and
declining age class based on forest type map information. Then, we collected data such as forest type maps,
growth coefficients, soil organic matter content, and soil bulk density of the estimated areas to calculate forest
carbon storage. As a result, forest carbon stocks decreased by about 34.1~70.0% after forestry projects at all
sites. In addition, compared to reference studies, domestic forest soils store less carbon than the above-ground,
so it is judged that domestic forest soils have great potential to store more carbon and strategies to increase
carbon storage are needed. It was estimated that the amount of carbon stored before forestry projects is about 1.5
times more than after forestry projects. The study estimated that it takes about 27 years for forests to recover
to their pre-thinning carbon stocks following forestry projects. Since it takes a long time for forests to recover
to their original carbon stocks once their carbon stocks are reduced by physical damage, it is necessary to plan
to preserve them as much as possible, especially for highly conservative forests, so that they can maintain their
carbon storage function.
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Fig. 1. A map showing the study regions.
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Table 1. Status of dominant vegetation among the before and after of forestry project in study regions.

Before forestry project After forestry project
No.  Map sheet ?ﬁg; Ratio of Ratio of
Dominant vegetation XIV~VI Dominant vegetation IV~VI
area (%) area (%)
Quercus acutissima, Pinus densiflora,
1 Daeryang 183.5 Zelkova serrata, Chamaecyparis pisifera, 15.4 Quercus acutissima, Fraxinus rhynchophylla 0.6
Liriodendron tulipifera
2 Andeok 124.2 Oaks, P. densiflora, L. tulipifera 3.6 Oaks, P. densiflora, L. tulipifera 0
3 Sinjeong 116.6 Q. acutissima, P. densiflora, C. obtusa 22.9 Q. acutissima 1.5
4  Mugye 78.7 Prunus serrulata, C. obtusa 62.9 Prunus serrulata, C. obtusa 100
5 Gwanghyewon 77.5 P koraiensis, C. obtuse 18.7 P. densiflora, P. koraiensis, C. obtusa 0
6 Wondeung 86.6 Q. acutissima, Z. serrata, Ace pictum 77.0 Q. acutissima, Z. serrata, P. densiflora, C. obtuse 0

% IV means forest that ratio of crown as 31~40age trees is more than or equal to 50%.
V means forest that ratio of crown as 41~50age trees is more than or equal to 50%.
VI means forest that ratio of crown as 51~60age trees is more than or equal to 50%.
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%V = Volume (m® ha™")
BEF =Biomass Expansion Factor (Needle-leaved tree:
1.43, Broad-leaved tree: 1.51)
WD =Wood Density (ton ha™)
C=Carbon fraction (Needle-leaved tree: 0.51, Broad-
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C =Carbon content
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Table 2. Soil bulk density and depth using forest soil map.
Bu(lk de‘%j“y Soil depth (cm)
No. Map sheet gem
Alayer Blayer Alayer B layer
1 Daeryang 0.84 1.02 19.72 48.96
2 Andeok 0.97 1.04 12.13 46.54
3 Sinjeong 0.97 1.04 20.76 49.78
4 Mugye 0.97 1.04 13.17 51.54
5 Gwanghyewon 0.91 1.04 13.57 51.97
6 Wondeung 0.84 1.02 20.54 55.85
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Fig. 2. Carbon stock (Mg) of above-ground before and after forestry project.
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Fig. 3. Carbon stock (Mg) of soil before and after forestry project.
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and Kim, 2022). £t 724 dEJZGR YT} Zhpry
oA &otH7]E SHA PSS wf 4HH 9] vio] e uj AT} o
=2 Aol ZHgkth(Chhorn et al., 2020). 3 u|=t Fi
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Mills ef al. (2023)& H2dlo Ay A72 E3) 7h4=
A+ o] =AWl Al A AFeE (NEP, Net Ecosystem Production)
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3. MEIAY FE MR FH| TA XA U A BE
£y

g, ¢te, A, B4, Y, 945 ol =g A
A A A AR g RS APgE A3 14,076.6,
8,995.8, 11,742.1, 7,250.1, 6,730.5 L& i 7,751.1 Mg®| ]
T} (Table 3). 12| 2L AFIAY] &AM AA && A F
< AT AT 7,265.8, 2,917.0, 6,848.7, 4,774.7, 2,256.2
283 2,321.9 Mgo|ith BE =goA At AA w
A AFFE pasg oy v fAgFLAE)S 44
6,810.9 (48.4%), 6,078.8 (67.6%), 4,893.4 (41.7%), 2,475.4
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Table 3. Carbon stock (Mg) of above-ground and soil before and

AutH o 2 ArgoA gA s AAAFEET Eck o
o] AAEL Aoz d4#A Qlrh(Fahey er al., 2009).
Houghton (2007)2 AR G2 g@iEgoA EG 1,200
Pg C, A1) 550 Pg C9] Bt&7} AAE o] gtk Wx
3t b} 9131, Fahey er al. (2005)2 100 0] & E1}o
2 (northern hardwood forest) Bt47F A AR} Bk
7} 9,495, 12,770 g C m™> A& = o] 9ot Hu3}gich,
= QS AE AT ool Z-2F 13.33,82.65Gt C2] &
27F A= o] 1AL, F=ollAs AT Bl 242 114,
9,838 Mt2] etA7} AAE o] 919t (Milne and Brown
1995; Kerang et al., 2004). & Aol A APE AR A A
o AR EFY ©a AFFE 22 o= 8,933.4,
5,143.2 Mg, ¢t 6,852.9, 2,142.9 Mg, A& 6,135.4,
5,606.7 Mg, 7| 4,848.0, 2,402.0 Mg, 33 ¥ 4,623.2,
2,107.3Mg 18] 9% 5,892.3, 1,858.8 Mg & EoFH T}
A gFo A saAgwFo] o okt AdFdRiol w2t
A -#EY Qe 9392 AAY EGEY EA
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WGt 1 A} 7hokibar 39 (NPRI, 2022), L thAt=
2T Y (NPRI, 2021)TF A8A=E 3 (NPR], 2022) 18]

ofN & =

after forestry project. I Aok EE L (NPRI, 2022) Sol4 94, A
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Before After Reduction rate _ N
AT ZTsh vl AFE ek ojsh 2e Zn=
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Fig. 4. Carbon stock in above-ground when the without forestry and with forestry.
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