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ABSTRACT

According to the United Nations Framework Convention on Climate Change (UNFCCC), all parties have to
submit the national GHG inventory report. Estimating carbon stocks and changes in Land Use, Land-Use Changes
and Forestry (LULUCF) needs an activity data and emission factors. So this study was conducted to develop carbon
emission factor for Robinia pseudoacacia L., Betula platyphylla var. japonica, and Liriodendron tulipifera. As a result, the
basic wood density (g/cm®) was 0.64 for R. pseudoacacia, 0.55 for B. platyphylla, and 0.46 for L. tulipifera. Biomass
expansion factor was 1.47 for R. pseudoacacia, 1.30 for B. platyphylla, and 1.24 for L. tulipifera. Root to shoot ratio
was 0.48 for R. pseudoacacia, 0.29 for B. platyphylla, and 0.23 for L. tulipifera. Uncertainty of estimated emission factors
on three species ranged from 3.39% to 27.43% within recommended value (30%) by IPCC. We calculated carbon
stock and change using these emission factors. Three species stored carbon in forest and net CO, removal was
1,255,398 t CO,/yr during 5 years. So we concluded that our result could be used as emission factors for national
GHG inventory report on forest sector.
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Basic wood density (D) (g/cm’) =

Dry-weight of stem without bark

Volume of stem without bark

Biomass expansion factors (BEF) =

Above ground biomass

Stem biomass

Root biomass

Root to shoot ratio (R) =
Above ground biomass
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Fig. 1 Distribution of survey plots and NFI plots (a : Robinia pseudoacacia, b : Betula platyphylla, c : Lirioden-
dron tulipifera).
Table 1. The summary of observed statistics for sampled trees
. Location of Sample DBH Height
Species ocation © Plot Age cigh
survey plot D BEF R (cm) (m)
Sejong 20 13 11
Robini d 1 6 6 30 17
obinia pseudoacacia Chungnam 11—35 3_927 6—17
Betula platyphyll Gangwon 8 7 40 27 25 14 14
ctula plabyplytia Chungbuk 939 228 320
Jeonnam 23 29 19
Liriodend) tulipife 5 5 25 15
lriodendron ulplfera Geonggi S—34 6—39 7—o7

D: basic wood density, BEF: Biomass expansion factor, R: Root to shoot ratio.
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A,: Estimated area by tree species h

n: Total number of points

n,: Number of points by tree species h

py,: The proportion of points by tree species h

A: The total deciduous forest area
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Species D (g/em’) Uncertainty (%) BEF Uncertainty (%) R Uncertainty (%)
Robinia pseudoacacia 0.64 (n=6) 11.39 1.47 (n=30) 7.73 0.48 (n=17) 16.80
Betula platyphylla 0.55 (n=7) 3.90 1.30 (n=40) 5.62 0.29 (n=27) 16.25
Liridendron tulipifera 0.46 (n=5) 10.02 1.24 (n=25) 6.35 0.23 (n=15) 27.43

D: Basic wood density, BEF: Biomass expansion factor, R: Root to shoot ratio.
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Table 3. Frequency table of sampling point plot in NFI5
3.2 OIS, RIZILIS, wiH 0] ERATIZIZ 2 and NFI
Halgr A NFI5 NEI6
Deciduous species
MR S BYSRY S5 RES R % %
I} 52 Table 3 2 Table 49} 70| L}E]—‘;,\H:]— Alszt 5 Quercus acuta 3 0.05 3 0.05
=i SH glo ZH|L-C
oA m7MIEA AN Birde £8E S2EZ 7T ) issima 174 2091 212 383
T} 59~61%S XJAFR= A o= vrom, Alzk
S oS APAIshe L}E}“ H, Al 0. mongolica 1,200 2007 1,133 2046
F7F 20%, I 11~12% 592 YERGTHTable 3). &
A70] A} 2220] oPHA|LFELS} AFZHFEL iSh e 3| Q. variabilis 664  11.11 640 11.56
35y o OF 3%E ZA|e= AR UERFTHTable 3). Q. serrata 88 1.47 103 1.86
S L7 ARIAFL 2 AL A hal =4 %X]'L]-,—ﬂ 7 = Robinia pseudoacacia 172 2.88 161 291
AL, AR} Wit = T EeeE l H|3f} Wol=Tl), Betula platyphylla 17 028 17 031
= RIS} uh oJH O ¥
Oz AU iR o1l e olFelA] e Liriodendron tulipifera 1 0.02 4 007
oK Table 4). .
- Other deciduous 3,659  61.21 3,264 58.95
MR AR} JAEADRY BASY WA A
= 5195t0] 22 B ARES APSH AT1= Table 5 Total 5,978 100.00 5,537 100.00
Table 4. Volume (m%ha) of deciduous species from NFI5 and NFI6
NFI5 NFI6
n Age class m’/ha£Std. n Age class m’/ha£Std.
Robinia pseudoacacia 172 % 100.63£65.29 161 1 f 5 122.97+64.30
2 3
Betula platyphylla 17 53 28.86+13.46 17 1 55.89+22.62
Liriodendron tulipifera 1 2 3.27 4 1%3 56.23+43.32
Table 5. Carbon stock and change by tree species
2010 2015
AC ACO,
Volume3 Carbon stock Volurne3 Carbon stock (1,000 t C/yr) (1,000 t COuyr)
(1,000 m’) (1,000 t C) (1,000 m’) (1,000 t C)
Robinia pseudoacacia 4,981.67 3,468.20 7,260.11 5,054.43 317.25 1,163.24
Betula platyphylla 138.90 64.06 351.52 162.11 19.61 7191
Liriodendron tulipifera 1.12 0.39 79.86 28.01 5.52 20.25
Total 5,121.69 3,532.65 7,691.48 5,244.55 342.38 1,255.40
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