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Estimation of Carbon Storage for Pinus rigida Stands in Muju'

Yeon Ok Seo’, Sung Cheol Jungz, Young Jin Lee ¥
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Eool digt ghaA TS Arsstaial stk & 3709 EEA ol A 11 279 x5S AASHYL LA, f7]=
5, B A ARE AFst B4 Arz @&siqlch 2 A, g7ty i) tigh AR 2 AsHE
e A A AL 7k 51.0 ton C/ha, 29.6 ton C/haZ UeRGTh Ho¥ ZAu|E 27 A 41.0% > 2| 36.8%
> 7HA] 12.8% > Z7] Tq 6.0% > 9 34% &~o= L}E}wq TAHE Q] E}Axmato 0.65 ton C/ha® & Uefytom
F71E5 BAAZFS 6.40 ton C/haZ UEGTH EFO F BAAAHFS 51.62 ton C/haZ Yeton 594
B} A 2] Ak 0~10cm°ﬂ/\‘] 20.27 ton C/ha, 10~20cmo] 4] 12.83 ton C/ha, 20 30cmo] A 12.27 ton C/ha, 30~50cm
o A 6.24 ton C/haZ UEFYTH EoF BtAA AL 297} Zo]ALE ZAaste AFL BRPon o]t eikro)
SAYE o3 Uehd Aztetn etk A A g2 F 139.27 ton C/ha® eI Sax 4w
T EFOA 37.1%= 7H wokon] thg o2 A/FRoA 36.6% = UEREAL A|5H(21.3%), +7]E5(4.6%),
AAHE(0.5%) o2 UENT whebA 2 AT ARAEA gdaAgE AEe] 7124 AERE AT 5+ A
202 ghd
FR0]: AUMENA, TAE, RIIEE EY

ABSTRACT

This study aimed to determine the total amount of carbon stored in the aboveground, belowground tree
biomass, dead trees, and organic matter in the forest floor and soil of the 36-year-old Pinus rigida stands in Muju.
A total of three plots were selected to measure the carbon stored in live trees, dead trees, forest floor, and soil.
Results showed that the carbon stocks of P. rigida stands amounted to 51.0 ton C/ha in aboveground biomass
and 29.6 ton C/ha in belowground biomass. The distribution ratios of carbon stocks were as follows: 41.0% in
stem wood, 36.8% in roots, 12.8% in branches, 6.0% in stem bark and 3.4% in foliage. The carbon stocks in
dead tree amounted to 0.65 ton C/ha while it was 6.40 ton C/ha in organic matter in forest floor. The total amount
of carbon stocks found in soil was 51.62 ton C/ha: 20.27 ton C/ha at 0~ 10 cm depth, 12.83 ton C/ha at 10 ~20
cm depth, 12.27 ton C/ha at 20 ~30 cm depth, and 6.24 ton C/ha at 30 ~ 50 cm depth. It was also observed that,
as the soil depth increased, the soil carbon stocks tended to decrease. Results showed that the total amount of
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carbon stocks of P. rigida stands in Muju was 139.27 ton C/ha; the highest portion of the cumulative carbon
stocks was found to be in soil at 37.1%, followed by the aboveground biomass with 36.6%, belowground
biomass with 21.3%, forest floor with 4.6 % and dead trees with 0.5 %. This study is expected to provide forest
managers accurate estimates of carbon stored in the habitat of P. rigida stands in Muju.
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Table 1. The summary of observed statistics for the Pinus rigida stands in Muju-gun

Age DBH Height Density Aspect Elevation Slope Crown percent
(years) (cm) (m) (trees/ha) spee (m) ©) (%)
36+2.8 18+4.1 15+3 .4 792+208
(28~39) (12~24) 9~19) (625~1,025) SE 361 15 64

Note : Value is mean £ S./1. with ranges in parenthesis
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Wit il 247 18em@t 15mE U5 Th(Table 1), A} < HEARE7, 7)) f71E88 Ao R ERSH AL
A9 71427 (KMA, 2015) 2 30 7H(1971~2000) £ AN B3 2AF % 0] Y 52 A 54
AW F4TF 1,422.1m, ABHF 71 104T, A7 &3 oA ALlstglon IAEL A A HEFTHS BF
7122 247 48T 16.9CE YERyth(Figure 1). & ahe] AR AAEIglon HET 2o 27| 27| 37] 3%
ARA O] R == 792 treesha® SHE o2& P46t Fo2 Basgrt. 271% 1A} AIEE HAMA] 7e)"
ARoH, o5 Ao RE WAFUR, S, b, LA, 7= A7 bl AHE 4ES FASE
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o], Aoy, g, geuE, 524 5o B2t oz EtE TIAME O 2 JLEETHKFRI, 2010). LEH 1
AHEE BoGgo] net E3AHE R 5 e £

P I Precipitation(mm) : *1 oS oF lkg s iﬂ‘ﬂ—a}ﬁ‘:}

300 { A temperatue(<) . F71E5S BEA WollA 349 Als A3 NS A%
o R SFYAL AohA wEkE 3, AR, ohAo] W2 32 H|sho
H b ZAE A sk o 30em x 30em AHETL Yol EAst=
g o A G50 U] BaflF, FA5 Rl AFH A
5w o ZAE ARE Ay 2ukste] 1000 FFo] wdd
" < 7] AxAZ T A5FS 2 THKFRL 2007).

_ . EFS 471850 59 A-AA SH5t9oH o] o

* 02 TFY AT Qe X, A ko] At X, vk}

0 = o S, GAF HopA= 2 A6kt EF

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 1. Monthly average precipitation and temperature in
Muju-gun
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CF = exp(sEe®/2)

SEE. = [Z(sse)/(n-2)] /2
F914 £ $4UE, £ HAAHFE Duncan?] o
FARYE ol g3l BL ¥l wHelon BE 5
A 27 EA2 SAS 9.1(SAS Institute Inc, 2004)& ©0]-8-3}
o},
Zn o o3
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Ao A: g b%}ﬁ Z}7} -5.874~-2.868, 2.054~3.471 %2
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69.1(Kim et al., 1996)& LrEFSITh QoA 35 A ALpiL
o] B BA AR AR A 5HH)L 68.52 B AL
oA tha =& 25 HYth(Lee ef al., 2013). & &L
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AL
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Table 3. Carbon stored in the different tree components
of Pinus rigida stands in Muju-gun

Carbon storage Carbon storage

Component

(ton C/ha) (%)

Stem wood 33.0 41.0
Stem bark 4.9 6.0
Branch 10.3 12.8
Leaf 2.8 3.4
Aboveground 51.0 63.2
Root 29.6 36.8
Total 80.6 100

Table 2. Biomass equations for the tree components biomass using DBH for Pinus rigida stands in Muju-gun

Tree component a b RMSE R’ CF
Stem -2.991 2.594 0.132 0.962 1.001
Stem wood -3.414 2.689 0.158 0.950 1.001
Stem bark -3.451 2.054 0.067 0.984 1.000
Branch -5.511 2.990 0.340 0.836 1.006
Leaf -5.498 2.533 0.443 0.683 1.011
Aboveground -2.869 2.652 0.130 0.965 1.001
Root -5.874 3.471 0.254 0.934 1.011
Total -2.868 2.821 0.104 0.982 1.002

Note: Regression equation form is InY=a+blnD, «, b is estimated parameters, D is diameter at breast

height(cm), R 2

is adjusted multiple coefficient of determination, CF is exp(SEE2/2).
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o] H4t+ 96(60~130)2. 2 LE}U(Prentice, 2001; Lal, 2005),
A AA AR Y] i oo £3EE SAE EHh

27l Thabe] TA|(%)E 7] BAR 410 > 2
368 > 717 128 > £7] 421 6.0 > ¢ 34 22 YElyTh
ol 7]&d 3694 grittaut e} FUg fHor &
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> 1dA 9(1.5) > F1K(1.3) £ 22 YEth(Kwon and
Lee, 2006).

3. R7IEF, LA EtANE

o

g7l aytY] {7155 Basi(%)et SaAdwT
(ton C/ha) ZHzb 41.259} 6.400. 2 Urepyfth 712 A9}
Heh 23, 2AEE A AT A& W &
7|8 S AT 1~29F 247, 3~4%9F 10.10, 5~6
A 6.49(Seo et al., 2006)2 3~4% G} vjwalH 2 o
T gaAATol AL e Btk 3HEE 3FAY
32dA 27U W f7lE gaAg g 4.32(Han
et al., 20092 2 o)A §7]E S ZFo| thh =
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F71E2ds %t R718Y 43 Zolo utet n|AY
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ko] E}E7] R0 Z2AHEtk(Lee ef al., 2009).
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EoF =99 et AR AT (ton Cha)S 0~10cmof| A 20.27,
10~20cmof| A 12.83, 20~30cmo|A] 12.27, 30~50cm ] A
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T:P(Flgure 2) 21—17} Z—l°1 Ars gaxgge
A% BYon ot 297} 2ol A4 gas
w9} Z7bst $AWEd s]Qlete Ao ARHLL
Apel vz A3, Selue B B Badd
67(Jeong et al., 1998)2 . oA 15.38% = A7
ot FAUE 3l 244 oy
AL 100.32(Han ef al., 2009)0.2 H 9 &
Sangel 4870 AE 4 Aoz »}E}wu} who] =
Qoo A 89T AURUS Ao 307t
3 A7}, 45.40(Lee ef al., 2009)0.8 E AL A tha
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Table 4. Soil characteristics at different depths in Pinus
rigida stands in Muju-gun

Soil depth  Bulk density(g/cm) concgiigggn %)
0~10cm 0.87(0.06) a 4.06(0.28) a
10~20cm 1.06(0.08) a 2.19(0.37) b
20~30cm 1.18(0.07) a 1.51(0.29) be
30~50cm 1.06(0.30) a 1.13(0.21) ¢

m0-10 m10-20 ®W20-30 mW30-50

Content{ton C/ha)

0-10 10-20 20.30 30.50
Mineral soil depth{cm)

Figure 2. Carbon stocks in the different soil depth of
Pinus rigida stands

5. APZIAMENA| ERA R RN
27)eh a0 e A Bra X4 (ton Cha)e A 4R

50.95, A3} 29.60, IAHE 0.65, S7|& 6.40, EF 51.62
2 % 139272 vehyfth A e A o] graAgE T4
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(%)= EFOIA 3712 71 &3
A 36.6, A5} 213, §7|&E 4.6, A
th(Figure 3).

m Aboveground Belowground = Soil m Forast floor u Dead tree

o 1o 20 30 40 S0 &0 70 80 S0 100

Ecosystem carbon storage (%a)

Figure 3. Carbon stocks in aboveground, belowground, dead
tree, organic matter in forest floor and soil of
the Pinus rigida stands
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