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Abstract This study developed a new methodology to evaluate the carbon storage using a Mobile Mapping System
according to the life cycle of street trees. The system for calculating the carbon storage of a roadside tree using the
MMS developed in this study consisted of a database, memory, processor, user interface, and communication module.
The carbon storage was calculated for 261 trees in the Cheonan-Asan New Town (distance: 2.1 km, area: 283,698
mz). The average biomass and carbon storage of Metasequoia glyptostroboides were highest at 34.5 kg and 17.3 kg
C and Chionanthus retusa were lowest at 19.5 kg and 9.8 kg C, respectively. The total biomass and total carbon
storage of Ginkgo biloba were highest at 5028.8 kg and 17.3 kg C and Chionanthus retusa were lowest at 780.7 kg
and 390.3 kg C, respectively. Based on the roadside tree database, the amount of carbon storage in a given area was

converted to Google format and visualized in 3D by GIS analysis.
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Fig. 1. Diagram of a system for estimating the amount
of carbon storage in roadside tree using MMS.
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[3D scanning data acquisition of roadside tree by MMS |~ s10
|

3D ing of roadside tree

s11
Analysis

i |. _______________ b s12
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---------------------- +{ Calculate the total biomass of roadside tree. |~ 53

------------------------- +{ Calculate the amount of Carbon absorption |~ 535

[3D i ion of roadside tree carbon absorption |~ 540

Fig. 2. Flow chart of system for estimating the
amount of carbon storage in roadside tree
using MMS.
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5 AAE ZAskaussh), ol sl WEE B ¥
9 (Tree.3ds) 0.2 Hdste] AFE A= 7b5e A%
71 Z Aol A 7dgh(SR).

(b)

Fig. 4. Example of 3D scan data.
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Table. 1. Species and numbers of Roadside trees.

Scientific name no. of trees Ratio(%)

Chionanthus retusa 40 153

Ginkgo biloba 159 60.9

Metasequoia glyptostroboides 62

Total 261 100.0

é,(MMS)% O]%ﬂ 7]'i—r

el A5 Tt 6
47 mZ 71 7_(]'}\)\'011]
7} 112 emZ 71 33 o] 7rt 7.4 em® 71 #
ket Wit AEAEG S EE v e} 4] o]
o7} 42} 345 kg, 17.3 kg C= 714 =9k, o]y
ol A Zt2F 19.5 kg, 9.8 kg CE 713 S eyttt &

S rlo

n

AEARYN F BRAGIS SAUFOIN 27
5028.8 kg, 2514.4 kg CZ 71 =7 Yehgen, o)

Table. 2. Biomass and C storages of Roadside trees.

Roadside tree Mean Max Min
Height(m) 4.7 +£ 0.7 6.3 39
DBH(cm) 74 + 0.8 10.0 6.0
Chionanthus Biomass
S £+ 5. . .
retusa (kg/tree) 195 £55 40.4 115
C storage
8 &+ 2. 20.2 .
(kgCltree) o8 8 0 58
Height(m) 6.7 £ 1.0 9.4 5.1
+
Ginkgo biloba DBH(cm) 10.8 £ 1.1 14.0 8.0
Biomass
6 £ 7. . .
(kg/tree) 316 £7.0 54.8 16.5
C storage
8 £+ 3. K .
(keCltree) 158 £ 3.5 274 83
Height(m) 54 + 1.6 83 24
Metasequoia DBH(cm) 112 £ 1.1 14.0 9.0
glyptostroboides Biomass
4.5 + 7.1 4. 21.
(kg/tree) 3457 54.8 3
C storage
3+ 3. K .
(keCltree) 173 £ 3.6 274 10.6
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Lol A Z2E 780.7 kg, 390.3 kg CZ 7F WA vEl  A|Z=ElE GIS #41& 918 stEdle] B AZEg A E
WTHTable 3). ©AA7=Fe] 79 22} 712010) [11]<] THIE 4= 9tk o] s GIS w4 7S o] &3ld 7t=
B71% ke T N HESFSS R A A3 o BaARE 55 F&Aola A s AT
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o i e AR sten, ol B4 egel Bl ) ALUE A SeAAYel 3D A2
FHERAZ) Aol g Aow prw, 3 3149l AL 913 b A e A
& 2o} AAsk [Fig. 8]0 Uebd viel 2ol &
Table 3. Total Biomass and Total C storages of Roadside AL S 53T Oh et al(2013) [13]> AEe &
tees. WARE BEF BoFLAS AFo AR A
Roadside tree Total Total C storage WS ATt oL EAA @%(7 =) o2 vuls
Biomass(kg) ke O Aol & F(2014) [14] AHA] =AA LB}
Chionanthus retusa 780.7 390.3 E—/,:)Oﬂ _‘_5]_0:1 —/F_]X]%]E% %]"%'tﬂ‘ GIS Xéi% o]%
Ginkgo biloba 5028.8 2514.4 _3}_04 %_{\_%—’F%‘i I’d—i"i Xéy_—g— }\]Z_]'—ﬁll—tﬂ— ]:]]— %E]— % Od——ﬁ-
Metasequoia glyptostroboides 2141.0 1070.5
ot vy e o) Aol ge 7ol FEHIE FANYE o] ohd
MMSA| ]S o] &3 dHoJelE &-&ste] Wl A
22 WMSE 0|23 Jloa ErAmmE Ak IHE FEE & A= 39l
AlAE 21
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m’). BEMIA G 59 A =E(MMS) S o] g3k 7}
i‘?/] BdS g5sta dolguo]2~3elr] 913 Ho] Fig. 5. Example of acquiried images of roadside trees
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Fig. 7. Example of visualization using GIS analysis
method of carbon storage system.

= Google

Fig. 8. Google - type 3D visualization example of a roadside
tree carbon calculation system database.

2 AFxE BN §F
Mapping System) 7|55 o] 8¢ 7}2 5 @A 4

ol A 7474 5028.8 kg, 2514.4 kg C= 7}%} =
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