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Abstract

Generally, Calculation of carbon dioxide absorption in the forest area is calculated using the information of the
forest, such as tree height and DBH(Diameter of Breast Height). Tree height and DBH of these are obtained using
the remote sensing data such as imagery and information of local forest survey. However, Mixed forest with a high
proportion of field survey to lower the accuracy of forest information. In this study, vertical structure of the tree
were identified by applying region growing method based on the slope using LiDAR data and height and number
of the tree were identified by applying extracting top of the tree algorithm. Through the vertex tree extraction
algorithm to identify height of tree and the number of individuals, substitute this for the DBH relation formula
which is drawn from data through field surveys. In this, a quantitative calculation of carbon dioxide absorption were
able to calculate the basic data. Also, carbon dioxide absorption of three type trees were calculated and average per
unit area of carbon dioxide absorption were able to estimate.
Keywords : Forest Carbon Dioxid, LiDAR, Tree Height, DBH(Diameter at breast height)
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Figure 1. The Flow of the study
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Figure 2. Grid partitioning process
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Figure 3. Classification using the slope-based region

growing method
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Figure 4. Tree high extraction flowchart
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Table 1. DBH-High curve function = AN ST ATl 2 ek w3 Fig. 63 7
No Function o] 0] AR thE 9L Alulsle] FFo whe o]
1 DBH=a « H"+ ¢ AsfEb B seE ARG vl A &gk
2 DBH=a + H Fig. 72 A9 &% LiDARAEE YeRfaL 9]
3 DBH=a « """ om 2007'd 49l EF¥ AR °F 3 points/m'®] 5
4 DBH= """ e 5w

b .

> DBH=a « ¢”
6 DBH=aq « b

(ab,c :parameter, DBH: %1% 7(cm), H:5~3(m),

e:exponential)

Table 2. Calculated coefficient of carbon dioxide

absorption
E :
xpansion Basic
. coefficient .
Tree species density CF
Under ;
Ground (kg/m)
ground
Larch 1.29 1.28 0.56 0.478
Oak 1.22 1.41 0.78 0.488
Pitch Pine 1.29 1.28 0.49 0.510
2.3 A olustRkA: E4F S 34
o

obSIRtA ST A A1)l e ol Ak
ol 278k 1Hgell whet 0] arel FarA g ol
g3t 75 =719 sk EAS aeg e
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&5 ARE siGith HFHom A(©2)9F 2ol 5ol u}
EA7| 2% D B SAIGY(CF: Carbon Fraction)
Z}z} Agato] ol mE ol AbsletAFTEES A
319 tHKorea Forest Service, 2008).
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Table 3. Count of Field Survey

A B C
Tree species Larch Oak Pitch Pine
Count 63 139 64
Space(m’) 5050 80x70 50%50

Table 4. DBH & Tree High of Field Survey

Larch Oak Pitch Pine
High | DBH | High | DBH | High | DBH
(m) | (¢cm) | (m) | (cm) | (m) | (cm)
1 16.3 | 285 | 10.8 | 21.5 | 243 | 35.0
2 164 | 289 | 13.5 | 27.0 | 22.6 | 32.1
3 154 | 280 | 142 | 298 | 184 | 265
4 16.1 | 285 | 140 | 298 | 175 | 25.1
5 157 | 27.0 | 125 | 250 | 189 | 275
6 16.6 | 295 | 157 | 323 | 185 | 265
7 175 | 305 | 17.1 | 385 9.3 16.9
8 175 | 315 | 17.5 | 41.5 | 16.1 | 23.6
9 189 | 45.0
10 17.1 | 37.8
11 157 | 322
12 159 | 355
13 16.7 | 36.2
14 15.1 | 31.5
15 16.7 | 35.8
16 15.0 | 31.2
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Figure 8. Tree Top Classification

Table 5. Count comparison of LiDAR & Field

Survey
. . . Accuracy
Tree species| LiDAR | Field Survey %)
0
Larch 58 63 92.1
Oak 132 139 94.9
Pitch Pine 62 64 96.7

Table 55 2 At 83tk OL—Tl = TdAe}
A =A% 2o MAGTES
se Aslelh, SEAR FE Fnelg Al -
o) Al Al S0
9] Wﬂc% I%EM?}‘?} 1& 7HXﬂ

E
0
:1
aQ
\O
49
\!
E
L
o
L
(o
o
>
)
=y
_l
)

_4-._4 74/413]-7:] g HZM;}O:] ol——y %% z,: gsel- m]

E
b
g WA=l A& vl el 9lE A9 B 520l

Figure 9. Errors due to adjacent trees
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A& Faste] #1549 LIDAR 57 75 44 &
= ek Repglen suAH S daels &

Fho] 2 ol 58S V|FoR s} 45S  Table 8. Comparison of Oak tree height and DBH

2 QAEE EARS WAE & Atk Heigh (m) DBH (cm)
] . LiDAR | Survey | D™ | LiDAR | Survey | D1

3.3 1474 F4 27 nce nce

A5l A7) Table 42 vl O R A HE 1 103 | 108 | 05 | 212 | 21.5 | 03
o] FuAAT SR g o83} Table 63 2 § gg ii; gg igz gg g;
° 337e] T FaH -l WANS B Sk 4 137 ] 120 | 03 | 290 | 298 | 08
t} =&9 390l g FE dudsS 483} 5 | 118 | 125 | 07 | 243 | 250 | 07
o] Atk LIDAR AH&9] 75 ARE tigdste] 14 6 148 | 157 | 09 | 322 | 323 | 0.1
Hog ghdAY BEE o] FuA74S Akt 7 167 | 17.1 | 04 | 282 | 385 | 03
Table 7~9% 52 =39} FIAAS AY=ehe 8 174 | 175 | 01 | 410 | 415 | 05
SR raret Wk ghs dERaL Slek 9 [ 182|189 | 07 [ 441 | 450 | 09

SE A S Gzl oal Ak e LR L LR
e Zfelgtel it 0.3~0.6me] Ajo] = AASAHZIRTE 12 | 158 | 159 | 01 | 354 | 355 | 01
S FEE oY ARIEAASAANYH T REEAL 13 | 160 ] 167 | 07 | 360 | 362 | 02
H(Korea Forest service, 2008)°llA il S8k 14 | 145 ] 151 | 06 | 311 | 315 | 04
+lm 9] 7)FoZ 2 u %53 A= eple-s o 15 | 159 [ 167 | 08 | 357 | 358 | 0.1
4 i) wEl ol9} 7o Aylo] geloz HEF 16 142 | 150 | 0.8 30.5 | 31.2 | 07
LiDAR #5.2] A%} 3 points/m'¢] HHH JREo] 7 Mean | 14.8 | 15.4 0.6 32.8 | 33.2 0.4
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Table 9. Comparison of Pitch Pine tree height and

Al 5] A aHT) e pEAde] IAEE DBH
Ao = ALk wliolth Heigh (m) DBH (cm)
LiDAR | Survey | P | LiDAR | Survey | D
Table 6. Type of DBH-High curve function nee nee
: : 1 242 | 243 | 01 | 349 | 350 | o.1
Tree species Function 2 | 24| 226 02 | 320 | 321 ] 01
Larch DBH=13.418 » 1.0475" 3 182 | 184 | 02 | 262 | 265 | 03
Oak DBH=28.052 « 1.098" 4 169 | 175 | 06 | 246 | 251 | 05
Pitch Pine DBH=10.957 « 1.0491" 5 18.8 | 189 | 0.1 | 270 | 275 | 05
6 180 | 185 | 05 | 26.0 | 265 | 05
. , 7 87 | 93 | 06 | 166 | 169 | 03
Table 7. Comparison of Larch tree height and DBH 3 157 161 04 230 236 04
Heigh (m) DBH (cm) Mean | 17.9 18.2 0.3 26.3 26.7 0.4
LiDAR | Survey fozre LiDAR | Survey fozre
1 | 156 | 163 | 07 | 276 | 285 | 09 3.4 olitstela F A= At
16.0 | 16.4 0.4 282 | 289 0.7 kA 2- AAISE A FEAR 9 olalkslEas
3 | 152 | 154 | 02 | 27.1 | 280 | 09 T TIPS vfFoRE R A nlo|QujaE
4 | 155 | 161 | 06 | 276 | 285 | 09 2FESE 5 ool BRAHSAIGE Hggtown] 5
5 | 148 | 157 | 09 | 267 | 270 | 03 OBl E A TS A 4= 9ot} o]AkElERA TS
6 16.5 16.6 0.1 289 | 295 0.6 2 2ANAS Ea] dolzl AL tpH| o] 42 o)Ak
hm e s w0 s i g0 o
Mean| 160 | 164 | 0.4 | 282 | 291 | 09 Table 107 &2 A AR AT,
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Table 10. Carbon dioxide absorption by species

calculated results

Tree species Mean Biqmass Mean CO; abs
(kg/m’) (kg/m)
Larch 0.3427 0.1638
Oak 0.6362 0.3106
Pitch Pine 0.2375 0.1210
4, 4 &
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