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Abstract: This study was conducted to estimate the annual carbon absorption in bamboo forests in Korea. There
were three domestic bamboo forests surveyed: Phyllostachys nigra, Phyllostachys bambusoides, Phyllostachys
pubescens. To calculate the amount of carbon absorption in the bamboo forests, the amount of new bamboo trees
generated inside the bamboo forests, the amount of bamboo shoots extending out of the forest, and the amount of
dead bamboo trees were measured, and an equation was derived to estimate this. In these estimation equations, inverse
polynomial, regression equation, and Schumacher equation were derived as optimal equations. In addition, the test
of the estimation equation applied the fitness index(FI), coefficient of determination(R?), and F test statistic, and all
were found to have significant values at the 5% level. Carbon absorption was derived by calculating the volume of
new bamboo trees generated in forest, new bamboo trees generated to the outer edge, and dead bamboo trees inside
the forest, and multiplying it by the carbon emission coefficient. The annual carbon dioxide absorption due to the
generation of new bamboo trees inside bamboo forests in Korea was 213,041 tCO,/yr, the absorption due to the
expansion of new bamboo trees outside the forest was 43,354 tCO,/yr, and the emission due to the generation of
dead bamboo trees was 44,171 tCO,/yr. And as a result of calculating this by the gain loss method known as the
carbon accounting method, it was 212,224 tCO,/yr. This value is the net carbon dioxide absorption mass of bamboo
forests in Korea. In order to calculate the accurate carbon absorption of bamboo forests, precise forest surveys such
as the national forest inventory and continuous monitoring are expected to be necessary.

Key words: carbon absorption and emission, bamboo forests, dead bamboo trees, new bamboo trees, carbon accounting
method, gain loss method
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FAO (Food and Agriculture Organization)= FRA 2020
(Global Forest Resources Assessment 2020)0]| 4] Z A A o
LS| BERIAE oF 35,0403hac] 3, 0|5 thitito] of
xjo} efel F73} lwo] el glevl, el 5
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710 2 20,262 hattil 915 o, QQE=ZTES 513,452
m’E= ALAIE A A|5FtHForest Biomaterial Research
Center, 2023).
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Figure 1. Distribution map for survey site.

Table 1. The general characteristic of bamboo forest survey sites in Korea.

. Current DBH Height
Species state No. of plots (cm) (m) Trees number/ha (No.)
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DILOSIachys bamousoiaes amboo 0.9—12.4 16142 100 82,222
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: This was a survey site where annual dead bamboo trees occurred, and this site was used in the analysis.
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Carbon absorption

=Vor Gx WD x BEF x (1+R) x CF x 44/12 (2)

(Where, V: Volume, G: Growth (total or annual growth),
WD: Basic wood density (0.76), BEF: Biomass expansion
factor (1.26), R: Root-shoot ratio (0.06), CF: Carbon
conversion factor (0.5), 44/12: carbon dioxide conversion
factor)

5 % Yola el hath AIFUAS ofgfef 2

oA the}Al(Ist degree inverse polynomial)2 ©]-83}o

243}t o] A2 Jeong et al.(2024)0] AR o)A Al
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]

T

N _ Mo 3
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(where is, No,: number of new bamboo trees, No,: number
of standing bamboo trees, a,b: parameters)
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A13Y A435 (2024)
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uEE =&3FAtKim et al.,, 2014)
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(where is, M: Dead bamboo trees number per ha, Noy:
number of standing bamboo trees, a,b: parameters)
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l Frths shagolA wiEste S ok WS

et} S-eubet bR & WA 202298 7|0 R

AAI o A Ve 712 0]-85}9 ti(Korea Forest Service
2023).

AC = ACG - ACL (6)

(Where: AC: Annual carbon stock change in the pool, tonnes
C yr', ACG: Annual gain of carbon, tonnes C yr', ACL:
Annual loss of carbon, tonnes C yr'")
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Table 2. The number of new bamboo trees by standing bamboo trees.
Standing bamboo trees/ha 100,000 80,000 60,000 40,000 20,000 10,000 5,000 1,000
New bamboo trees/ha 8,117 7,555 6,774 5,614 3,708 2,208 1,221 267
(%) 8.1) 9.4 (11.3) (14.0) (18.5) (22.1) (24.4) (26.7)

Table 3. Annual carbon absorption due to bamboo shoots inside forests.

District Bamboo area

CO, absorption per ha Annul CO, absorption

(ha) (tCOy/halyr) (tCOy/yr)
Gyeongsangnam-do 6,474.2 1.28 ~ 10.74 57,007.48
Gyeongsangbuk-do 1,803.5 8.22 ~ 37.62 31,570.03
Jeollanam-do 8,181.3 0.39 ~ 11.67 78,062.36
Jeollabuk-do 1,742.8 1.60 ~ 16.93 15,701.74
Mean - 12.71 45,585.40
Zal W pE olu] of7] o)Az AFARE AR T, upxup S
H(Table 6)ollA A=xelo] SaFife AABHA:
1. LI 20| BASSY 33 Table 3& 1, 47 A 2jo] A% o] w12 hatt Ft
ojrtele TS of 12.7 tCOyhalyr Q1 A2 LR
D) & Wi As 2% e gag% oh 22)aL gy AR 7P W AR = A0
2 < Y=o A 78,062 tCO/yr O 714 =0 FarS 1 olS oF 4= 9]

& k3l

o] A2 H3te A=(FHE EF5IHTH
No,, = o, FI= 0.5514) (7
On ~ 3.662031 +0.00008658 Mo, (FI= 0.5518) = (7)
A Ay AL 02 QES Wk thd] Ao ARk

< A4kt A3} Table 29} Pt
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24

ol § %82 & 4 Aotk A oA THE AT

pus
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G 50 0% Ao 4nE 2o ol
ARG AET S e A 1 Agste] BBl e
Aoz gstgon, o7l venag wag got
of had QRS ATk E3F AL 4] 20] 7
A BAE AT,

Table 3 S-eutefel A e 4ol 743 g %;z%
Holl A, A, AR, AdAGA ] L A% LA
of wHE ANTETHTFS AFshLY, A% AIE o)

2 S b A 47 X o o) thE Kol vy
%0 BEYSTL Ax, web AeAESTFE 19

Atk

Janssen(1996)-2 T A E}2]7} guadua oAl A7t
17 tCOy/halyr 9] oAt AE S43lta R uskclal 5
g, ol $eluet 47) Ao GhRgRd o e
F=el S o 4= 9Jlth Yen et al.(2011)2 3= moso

. 7 Eagaerel F AR Hrt 239
ol =Tha shglon, S4aeko 29.81+7.88 tCOyhalyrol T
ghoh 3 8199 AL, Li et al.(2015) E3F =< moso
Ao A 37.36+9.31 tCOY/ha/yrE A7t S45tchal ),
Selutet g vjmet of 3ulut Lo Faa
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v} Qlti(Isagi et al., 1997).
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Figure 2. Residual diagram of new bamboo trees generated to the outer forest.

Table 4. Annual carbon absorption due to new bamboo trees generated to the outer forest.

Bamboo area

CO, absorption per ha Annul CO, absorption

District (ha) (tCO/halyr) (tCOMyr)
Gyeongsangnam-do 6,474.2 2.29 13,827.03
Gyeongsangbuk-do 1,803.5 2.86 4,989.03

Jeollanam-do 8,181.3 2.03 16,279.20
Jeollabuk-do 1,742.8 1.83 3,189.30
Mean - 2.25 9,571.14
UL, EZE A0 WA= E =AS1RE AN Figure 2), < BF o &l ® ¢ AR R AT whe) @t Sk
2o = Ad@et 455 dFUEb)E X5 I AES Y g Uk

]_
2 nEA SIS gle), 2349 FAA
o
=

0] o]
IS

E=230.28+0.0046 2, +100.15x,
(0.0054)* (0.0292)*  (0.0028)*

(R? = 0.1732) (8)

(Where, x;: Number of standing bamboo trees, x,: Outside
distance of expanding bamboo trees, *: Significant test
of variables by F-value)
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Table 5. Annual carbon emission due to dead bamboo trees.

Bamboo area CO, emission per ha Annul CO, emission

District (ha) (tCOx/halyr) (tCOs/yr)
Gyeongsangnam-do 6,474.2 0.27 ~ 3.91 11,068.35
Gyeongsangbuk-do 1,803.5 1.71 ~ 5.99 5,377.77

Jeollanam-do 8,181.3 0.86 ~ 4.33 15,695.16
Jeollabuk-do 1,742.8 2.01 ~ 4.59 6,523.48
Mean - 2.67 9,666.19

Table 6. Annual carbon account of bamboo forests in Korea.

CO, absorption by new CO, absorption by new

bamboo trees inside  bamboo trees outside CO, emission by dead

Total annul CO,

District absorption (tCO,/yr) forest (tCOy/yr) forest (tCOy/yr) bamboo trees (1CO/yr)
+) *) ©

Total 212,224.29 213,041.59 43,354.05 44,171.35
Seoul - - - -
Busan 977.17 963.41 196.81 183.06
Daegu 146.03 1,181.37 169.11 190.98
Incheon 146.03 145.38 27.49 26.85
Gwangju 1,923.10 1,890.70 328.89 296.48
Daejeon 134.68 139.93 20.60 25.84
Ulsan 3,793.12 3,569.70 802.22 578.80
Sejong 146.78 152.49 22.45 28.16
Gyeonggi-do 115.29 114.78 21.71 21.20
Gangwon-do 3,059.32 2,831.96 535.57 308.21
Chungcheongbuk-do 1,274.59 1,539.67 226.62 491.71
Chungcheongnam-do 16,491.09 17,133.01 2,521.81 3,163.72
Jeollabuk-do 12,367.56 15,701.74 3,189.30 6,523.48
Jeollanam-do 78,646.40 78,062.36 16,279.20 15,695.16
Gyeongsangbuk-do 31,181.29 31,570.03 4,989.03 5,377.77
Gyeongsangnam-do 59,766.17 57,007.48 13,827.03 11,068.35
Jeju 1,042.20 1,037.57 196.22 191.59

3. H2 LIS £0| A7 EABSY £
IPCC 71O =2RIQ007)0014 SaAFHH O AIAIE
S50 O3 AP Seluel bR ol Bag

0

2 HEFS Table 637 2T} Table 60fl4= A2 EEA,
B Y = Tele] Z]EA R AlZste] AlAlsEATh

Table 60f| 4 2022\ 7] thubit < oA 9] 4=
Ao o]t ¢17k o] AbSlEkA T4 213,041.59 tCO/yr
= VB ¢ QR R 415 WA gt g o]ib
ST 43,354.05 tCOyr, ¢ WH-OIA Q] AbS
Aol w2 ghAulET 44,171.35 tCOY/yr O & UrEG:
t}. o] 5 IPCC(2007)7} TaAYLH oz AAFE F5&
Al o & AARSHHE, 212,224.29 tCOy/yr 0] =T, oA o]
Selubet vkt oA AZE Sshe oildbeagolch
SATIASAYHAE o Z7FA7ES QIlER] HAA
o &JHA(GIR, 2023), 2021 7] AFHFEZNANE &

40,3897 tCOYyr& FRthal shal=dl, §-217F 4%
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