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Abstract: This study was conducted to confirm the possibility of a new carbon stock in the Sejong
National Arboretum, a major urban greenspace in Sejong-si. This study involved field and ground
surveys of 1,336 trees, including 794 Pinus densiflora trees with a diameter at breast height (DBH) of
above 5.5cm, which are the most planted in the Sejong National Arboretum, Chionanthus retusus 154
trees planted, Metasequoia glyptostroboides 216 trees, and Aesculus turbinata 172 trees as street trees.
Measurements were performed from April to November. Based on the results of the survey, the
carbon storage and annual carbon stock were calculated using the annual carbon stock estimation
equation used in the forest carbon offset projects. As a result of comparing the carbon stock of the
12cm diameter class, which is the most distributed of four major trees, it was found in the order of
C. retusus (0.0136tC/tree), P. densiflora (0.0126tC/tree), M. glyptostroboides (0.0092tC/tree), and A.
turbinata (0.0076tC/ tree). In addition, the field survey measurement data compared with terrestrial
LiDAR measurement data for 20 trees showed a difference of 10.0cm in tree height and 1.7cm in
diameter at breast height (p<0.05). In the future, additional carbon stock and annual uptake of other
species planted in the arboretum are expected to promote the carbon uptake effect of the arboretum
and contribute to the achievement of the national NDC. In the long term, it is also necessary to
develop the carbon uptake factor of trees and shrubs mainly used to calculate the exact carbon uptake

amount of trees mainly used in urban forests and gardens.

Keywords: Carbon stock, Carbon uptake, Terrestrial LIDAR
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Foll ARgE A A A, BA7EEE Miﬂﬁ/\
FA S, =AFEHAEA S, B —X]’%}—‘? H&2
Table 1] A28 HKFRI 2012),

AFEAR S B ofl ThE Al A AsiAl A
detoltt SA4 1 AR RAE 119 35ttt A
Akatolch(Trimble X7, Trimble, Colorado, USA)Z
ARgstol o] TR, A% 208 ZRsg00,
9k 1.2m ool A FiLAHE FEste] AF2At
Az} Hluskiet, BE Ane SAZZIH(SPSS

Shalth =AY, AEE, 7heaeh 28 mAEY 4 version 22.0, IBM Corp, USA)& Ag-3to] E43}
A2 At Ab o] AT AFolste] Al EgHA) ALk oS p<0.062 AAH e, A
8 B A8 AN D, AU oML 8L 1EOR SHYYS T Aol lazy]
Fowre FYNELRAS U 71712 3040 919 Paired t—testS AAIHATT
Carbon storage(kg C) = (a x (DBH)®) x D x BEF x UCF x (1 + R) x CF (nH
a, b A4 %4\‘ DBH : %il‘ﬁ,D:%XHﬂ%%‘E BEF: H}o] @ ufj 2} 4hA| o=
UCF : TA|5 B A3 A 4=, R« Ba]- A 8], CF : BFAEE(IPCC 7| 23k 214 0.5)
Annual CO, uptake(kg CO,) = (Carbon storage A — Carbon storage B) x CO,/C + N 2)

Carbon storag A : NW& B4~ %%}k, Carbon storage B : & #)| B4 #] %
CO,/C = CEA=H12)0] et CO,8| EAkekad)2] U2 2%, N: wEle) 7|2t
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Table 1. Applicable carbon emissions factors for tree group in urban forests
3\ — b
Species (k;mS) BEF UCF R Va(m) aDBH(Cn;)
Pinus densiflora 445 1.44 0.8 0.26 0.00009 2.45596
Metasequoia glyptostroboides 370 1.44 0.8 0.26 0.0006 2.53763
Aesculus turbinata 605 1.45 0.8 0.26 0.00009 2.17249
Chionanthus retusus 514 1.45 0.8 0.26 0.00015 2.14570
D : Basic wood density, BEF : Biomass expansion factor, R: Root to shoot ratio
L 239 v dAEl $1g vlas) 2 A3, Bt S o
| HEEAE S5 T2 4T MSEA ERAF0]0H(10.5+4.3m)7t 7H = 3koH, ol T
metiis e SR As SRS (5.4%0.6m)7}k 7V Wtk 20pR chakt 47
W AFe] AFRAE B FRAAT Al Fo] ExEdlo] A 36.9mitE AL 1 Tm
T8emE] F 4 6em7HA] 207] 21 HFOE 2em T 742 Bxsta Qi Wi FaAAL AU
2 BR7F Eglen, F147 10emFE 14em7HA] (17.4+8.2em)7} 714 =9ton, A¥4(10.5+1.8
804kt0] BEE|o] A7) AL 2] 60.18%7k o W cm)7h b wle) M) FaAAL viekAHolo}r}
9ol £3fl = Aoz FAEY, 7ME U AAE Z|f 78, 0cm= YERH O, F A= 5.5emE U
2 19em F7HO2 290221 71%)0] BEHo] Ygirt  AY4 o] L5 UUrHFigure 2). B 297
(Table 2). 78 vEpA| o] ok(23,7+£7.6cm) 7} 7 ko,
Table 2. Distribution by dimeter at breast height according to species
DBH(cm) P. densiflora M. glyptostroboides A. turbinata C. retusus Total(%)
78 1 1(0.07)
42 1 1(0.07)
40 2 2(0.15)
38 8 8(0.60)
36 6 6(0.45)
34 10 10(0.75)
32 30 30(2.25)
30 34 1 35(2.62)
28 36 1 37(2.77)
26 41 6 47(3.52)
24 44 5 49(3.67)
22 50 16 66(4.94)
20 26 8 34(2.54)
18 12 4 16(1.20)
16 39 23 2 64(4.79)
14 91 127 17 1 236(17.66)
12 132 24 91 43 290(21.71)
10 131 58 89 278(20.81)
8 76 4 3 83(6.21)
6 25 18 43(3.22)
Total(%) 794(59.43) 216(16.17) 172(12.87) 154(11.53) 1,336(100)
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