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Abstract: This study aimed to derive the basic wood density, one of several carbon emission factors, for carbon
accounting of bamboo forests in Korea. Bamboo is mainly distributed in Jeollanam-do and Gyeongsangnam-do
provinces, and 101 sample trees were selected for each of the three species (Phyllostachys nigra var. henonis, P.
bambusoides, and P. pubescens). The basic wood density derivation used the KS F 2098 method. The measurements
showed that the basic wood density was 0.83 g/cm’ for P. nigra var. henonis, 0.81 g/cm’ for P. bambusoides, and
0.72 g/em® for P. pubescens. However, the bamboo distribution area in Korea is not very large, and P. pubescens
grows in one area only. Therefore, the basic wood density that can be applied to bamboo was 0.79 g/cm?. Evaluation
of the uncertainty of the extracted basic wood density showed a very low value of 1.61%, which confirmed the
reliability of the basic wood density derived from this analysis. The basic wood density, biomass expansion factor,
and root-to-shoot ratio were used to calculate the carbon storage capacity of one bamboo plant and expanded to
calculate the capacity for a hectare of bamboo. Carbon storage and absorption of bamboo were calculated by applying
a carbon-emission factor, such as the basic wood density. These study results are expected to contribute to the
carbon-neutral policy and forest management direction in Korea.

Key words: bamboo forests, basic wood density, carbon accounting, carbon emission factors, uncertainty assessment

* Corresponding author ORCID
E-mail: pine2lc@kfca.re.kr Yeongmo Son (2 https://orcid.org/0000-0002-9346-4351

188



M

T

FAO (Food and Agriculture Organization of the United
Nations)2] FRA 2020 (Global Forest Resources Assessment
2020) A}, A A Y] B A2 oF 35,040 % ha
o]aL, o]F 71%7} ofAlote]l sl Qlthal BrEch 1
I AARCE it 1990 o] EAH A BT} oF 50%
F7Ftgo0, ol fRE R A BTHA
o] A EjE Aof 7]elstctal B 318FETHFAO, 2020).
Seitete] ool HhEt 20209 AR WHEAEL
20,162 ha= 815|327 ¢Jlom, 1034} v)ushH ¢F 13,000
ha o4} S717t SA=, thupo] H2jo] AL ghrf=
Q= A OJtHKFS, 2021).

diube] 22 (volume, m)o] thgk A xi Hho] o
o} BFAAA 9 S 4=gFo] Aast ALk
x| o}, tetutet b
%) AH o 45| EEE H A
whebA] thub Aol ek A Q1 A shgt
L oglom, A8 ANE ARE ZAY, Aol
o] AlE=Es w2
oAt A W9z ZHHE o] BEo]
g A9 SR B Ao, 23S BAY
A2 AR ek e kol et 3EF

A= A HARE AASHL o, HAAQ] FAeF 2
o] obA7A K3 @] =, A EAS AL X
ot

oj2 BAIE sidstr] fisto], mAH A=
o] wol oml ul % BARAS 915 Lk 7
A= QHFE A, v} gjon, &l
7 & 5 skl WE=ol disiM A g 23=
ghaA]ofl AlAsFATHBae et al., 2022).

Z40] o Yo g Skt YA} dl 5k EO]
b 58] ol oz 9 ga TR QlojA £
Algolth 2guete] -9, Kim et al.(1984)0] 74?5#

AP B 5 Hes Ao 2ol oz S

AL 5

e ffste] Fa%t
27 ARE

= oF&lo] ¢l

27

3137 E[
T3S =2

il
rlr

rSL‘ fr

=
3

e ol wolous Aol Az oo
9Lo:m, 71 o] Park et al(1996)0] Seflds ciupire] B
Fr19%=E Biljoll T3t AT T3l dEFl it
S90S ek o AToNA hatt tivkite]

7t vloleuj A= w22 6.1 ton/halyr, £0) 5.6 ton/ha/yro]
2}l ghgch 19] Hwang et al(2005)-2 Wi<£=29] Hlo] @ ufj
& 34 Aol A A= 69.7 ton/ha, A|8HE2 13.7
ton/ha, #“P—E]h 7.5 ton/ha o]z} B]H O, Lee et al.(2012)
A WES Hio|eufjA Atof| A ZFE 57.8 tonha, A] 5}

Hm&l—ﬂl

[

jui]
~

4

A7lEde A 18

O

K534 ton/ha 2HaL sho} A Ateh= oft thE 4
HolFQdoh E3 Jo et al.(2017)2 A& Ul AH[o] W2
Wxzo] 7 7|3hd dlolemjA WIS psigle
Kwak et al.(2021)& &g o] 2|9} SFAkX| o A g%}
Hlo] Qi A5 Wkl EqFoA ) FE ApolE “5?‘5}
vl Qlok 2@y of2jet AtollA= diuke] eaA
gabjEAls A Soll teiAe AushAl 3t
UN 7] 5sfer 4 <Exjo]8, Exjolgwlsl W 912
(LULUCFy 2-2o]] §lo], %8 BramjaAsat 2a7]
E T (Basic wood density, D), Hfo|QujA SAFA S
3] skekH](Root-shoot

o
i

il

[

xfﬂ

(Biomass expansion factor, BEF),

ratio, R) 5& & 4= 9t} EP“HH%Z"A% A W o
A& gador derle sagt QxtE, A4 £
Uat= AP REo] 200 =, H /ol gt Z+2He]

A5 skl =7kl A FQ1gt vF QltK(Son et al,
2010, 2014; GIR, 2022). “LE]T o]S9] 7ut upy o
71Z st oF B 71 1)) 'd(Intergovernmental Panel on
Climate Change, IPCC)’of| 4] A|A]St <-$-=A1 3] X] 2l(Good
Practice Guidance for Land Use, Land-Use Change and
Forestry, GPG, 2003)" & ‘IPCC Z| %] A](Intergovernmental
Panel on Climate Change Guidelines, GL, 2006)° 5-°J A|A]
i Atk

Sefuet Abg U 200 )
A7) R 7)E B 9 A
W, ol djubre] Sadel %ol l E7tol] gt

AHTFA] e A4x0.24 g/em?)HTHYim et al., 2021).

S Tstol A 22 ki) sy o] 1 27t
Tejs}ol WHE AHELA} 5ol Ark. webd oS
23 tfrol tiEt B E e Slaiie e 217
whgo] Aok gk 2 AFelAe Selua ot
B2 A o At ez e
A RS g0 m BanEAS Fe) shtel )

oLl

A =
25 8ot W

2o 8
flo o ro

Mol =

o
= al

2U=s fdstaat skeich
R

a|Liat LR 22 g

20209 @A EuEk HiuE W22 20,162 haolw, o]
2 Agte o] 48.19%= 7H e B WzS Hol
I glom, theo] AAE 29O 7 38.42%7) BiEst=
Ao 2 UelgtiTable 1; KFS, 2021). 0|9} 2+-e tjub
o2 WAL 7N A 02 Figure 1049} 2o Z7H2] 2
2 2ol ¢JITHNIFoS, 2018).



190 BEILMARESE

A12E A2E (2023)

Table 1. Distribution area and occupying ratio of bamboo forests in Korea.

(Unit: ha, %)

District

Total Gyeonggi Gangwon

Species

Chungcheong

Jeolla

Gyeongsang Others

20,162 12 273

Bamboo (100%) (0.06) (1.35)

1,669
(5.28)

9,716
(48.19)

7,745 747
(38.42) (3.70)

Figure 1. Local distribution of bamboo forests in Korea.

2. ZAX=E

U A7 28 s a5 913 S v WA
T OF 86% old= Aol e Hepaest AddE A9
= WA= st e, i SFE(E Phyllostachys
& Phyllostachys bambusoides, ") E<
Phyllostachys pubescens)® U922 ZFzF 101242 AA(F

nigra var. henonis,

Table 2. General characteristic of sample plots in bamboo forests.

A SR

F 2098(2A410] 9 g
A(LE 20£1°C, %

IS Ee) z;q):a
65+2%) 1 A 2
4 1:14 ] ZEJ:_Q 5;(«]0}01 E_;(Hﬂ%

g3kl 1.3 m F-9]of
A=2AR)E AFH A 22
Arge Table 29} At

(Korea Standard Association, 2021). Y& =&2 gt At

AL bt 24 1),

m, - mg

Basic wood density(g/cm) =

Where, mq

(314X a, X 2X1,)-(314X b, X 2X,) v, (D

: Dry weight of wood materials, ay, by, lu:

Radius of wood materials a, Radius of wood materials

b and length, v, :

2) B&F AU 2
EES EX R TN
G7b ol A Ay i

£ HE)E wokslt
Shelehe o B8
%8 /4 ARE of

Dry volume of wood materials

e A
o]+ E3}=(uncertainty, |
2RREE 2He7kE ey

o

£ Ao] Fasith A4t 2EE
= 7w o83t

gtch AR A o) Ao &

7t glom, &%

Azt BA g AlElws AsiAz|Al Heapcc,

2006).

Growth factors

Species No. of samples DBH (cm) Height (m)
Phyllostachys nigra var. henonis 101 ﬁ ﬁ
Phyllostachys bambusoides 101 ﬁ ﬁ
Phyllostachys pubescens 101 % %
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Table 3. Basic wood density by species in bamboo forests.
. Basic wood density Min~Max
Species No. of samples (glem?) SD (glem’)
Phyllostachys nigra var. henonis 101 0.83" 0.07 0.64~0.95
Phyllostachys bambusoides 101 0.81° 0.11 0.47~0.97
Phyllostachys pubescens 101 0.72° 0.12 0.49~0.92
Total(*) or Mean 303" 0.79 0.11 0.47~0.97"
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Table 4. Procedures for calculating the carbon storage of volume by utilizing carbon emission factor in bamboo forests.

Volume/ Carbon Carbon
Sample tree tree WD BEF CF storage/  Trees no./ ha storage/ha
tree (ton) (ton/ha)
- DBH: 10.8 cm
- Height: 15.6 m 0.0200 0.76 1.26 (1+0.06) 0.5 0.0102 8,400 85.68
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Carbon storage = V or G x WD x BEF x R x 0.5 (4)
Where, V: Volume, G: Growth (total or annual growth),
WD: Basic wood density, BEF: Biomass expansion factor,

R: Root-shoot ratio, 0.5: Carbon conversion factor(CF)
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