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Abstract : This research was conducted to examine the availability of spatial data for assessing

absorption rates of CO: in the forest of Ansan-si and evaluate the validity of methods that analyze

CO: absorption. To statistically assess the CO absorption rates per year, the 1:5,000 Digital Forest-
Map (Lim5000) and Standard Carbon Removal of Major Forest Species (SCRMF) methods were
employed. Furthermore, Land Cover Map (LCM) was also used to verify CO; absorption rate

availability per year. Great variations in CO; absorption rates occurred before and after the year

2010. This was due to improvement in precision and accuracy of the Forest Basic Statistics (FBS) in

2010, which resulted in rapid increase in growing stock. Thus, calibration of data prior to 2010 is

necessary, based on recent FBS standards. Previous studies that employed Lim5000 and FBS (2015,

2010) did not take into account the CO, absorption rates of different tree species, and the combination
of SCRMF and Lim5000 resulted in CO, absorption of 42,369 ton. In contrast to the combination of
SCRMF and Lim5000, LCM and SCRMEF resulted in CO, absorption of 40,696 ton. Homoscedasticity
tests for Lim5000 and LCM resulted in p-value <0.01, with a difference in CO, absorption of 1,673
ton. Given that CO; absorption in forests is an important factor that reduces greenhouse gas

emissions, the findings of this study should provide fundamental information for supporting a wide

range of decision-making processes for land use and management.

Keywords : Ecosystem services, Forest basic statistics, 1:5,000 Digital Forest Map, Land Cover Map,

Annual CO: absorption
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Figure 1. Location of the study area and land cover types.
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Table 1. Biomass conversion factors for forest types

ol-g3to] A ] CO» AAF L AL
A5, 1:5,0009A4= (Lim5000)

2}k 2| gsto]
CO2 AgS A8k 51d7te] 2po]

skt ol& 4

TEEE Al 4270

MR FA A

Conversion Factor Foresttype Coniferous forest Deciduous forest Mixed Forest
basic wood Density (D) 0.46 0.68 0.57
Biomass Expansion Factor (BEF) 1.43 1.51 1.47
Root-shoot ratio (R) 0.27 0.36 0.32
Carbon Fraction (CF) 0.5

Carbon Dioxide Fraction 44/12

Source : Greenhouse Gas Inventory & Research Center of Korea, 2016, National Greenhouse Gas Inventory Report of Korea

Table 2. Forest basic statistics used for analysis

m®/ha FBS (2010) FBS (2015)

Age class m? ha m?/ha m? ha m?/ha
10 - 40 0.0 - 136 0.0
20 18,361 498 369 3,843 112 343
30 78,249 952 81.4 82,131 698 117.7
40 491,279 4,053 121.2 703,016 4,550 154.5
50 101,196 708 142.9 113,759 592 1922
60 464 3 154.7 18,369 71 258.7

FBS : Forest Basic Statistics
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Figure 2. Study flow chart.



ANE - AU - MU - AL / MEIO| CO: B4 TIIS 95t 57 U BTRIRO RN HE 129
~20154 9] 5EZF A F=71ERS gste] 20114 7HE-L 1.9%% T}, 20108 ~2015W71A] 9] QJEZ7]
~201499] A5 2 AR CO:» A= 48t 2 A7 6.0% S713ch AR AHEE g
L o]F A7k COe S o & FHkstairt, it FA,ol A7 10.5%, 10.7% Z71ek vhd,
AWA AZF COe TS A% 41 20109 Tage ?111} 4.2% #agrek, A7 Co: F5%F 5
71202 tiE At o= AR 715 A (2010) 7HE-E 14.2%%T), oldf A7k CO: 452 S7HE
2t

m B2 g)Eo] o]Ezxy
A5 BB ARARE 3 AT
A Az 9 JhekA BAS B ol B =A
(KFS 2010), wj&o] 7|20 245 Ak
A3t 1 Aol7k ek, o] A Az 00 &
2o & H) W R, 2008W~20094 Atolef 26,040

=

2 20109 =5 A Qg 20119 ~2015E7FA] & 7]

RS o] 8:510] AHE3I9TE, 20099 ~20109 52T Y
5542 61.3% 57kl A7 CO: 59 5

}% | 26,040 tonollA] 401,345 ton&.& z}o]7} uf
771 wioltt, AR} upo] L2 HebA 4

o gsto] G 00: BT BATH: A Y

tong F47 W, 20098 ~20104 Atolof o Feii eravke] WslE 2 Mol SA|u
401,345 tong S8t A& YEL 11 2fo|7h i 9o Ao d EAAREY gho] S4s & A9 Sl
sl of ofejgol olck, Haka WS Bo AEE A
0109S 71E0R JuEAT: Ak 00 B4 242 o]83to] BAURS BAY 4 i W]
2po] 5 A E It oRARS: 19953 ~2009W 7HA] ¢ nfglE g7} )
&0l Azt 5.1% F7HaL, A% CO: 5% 5 Ea99] CO: F5ao] 20109& 7|H 0= 7A
1,000 el S S '
! 1
! 1
- ! 1
E 750 I -
(=] 1 1
8 1 1
= ! 1
3 500 i :
» 1 ;
3 : !
o I I I I I I I | :
! 1
! 1
I I I ! BE el
'95 '96 97 98 99 00 '01 ‘02 '03 ‘04 05 06 07 '08 ‘09 ‘10| [11_12_'13_l14!°15
M Coniferous forest M Deciduous forest W Mixed forest
(a) Growing stock (1,000m?)
1,500 jmmmmm——————— : 0
0 20 18 19 15 21° > o4 26 o 32 2 ayoahc o
< 200 =
£ 1,000 §
g 400 %
& 500 $
O 600 w

95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 14 ‘11 12 ‘13 ‘14

1
1
A5

EE Coniferous forest WM Deciduous forest MM Mixed forest =@=absorption

(b) CO: stock & absorption by forest types (1,000ton)

Figure 3. Growing stock and COz absorption.



@
o
rior
00I

SEI M2rd M2&

Table 3. Forest area in accordance with different data (Unit : ha)

Area Forest Basic Statistics Spatial data

Forest types 2010 2015 change Lim5th Lim5000 LCM

Coniferous forest 2,116 2,332 A 216 1,593 1,604 1,582

Deciduous forest 1,868 2,467 A 599 1,376 2,460 2,314

Mixed forest 2,270 1,360 v 910 1,681 435 441

Total 6,254 6,519 v 1,725 4,650 4,499 4337
AT, i HRREA R IAR AT @ 21 A0k 4 e, S 500
NQIsHs Ao2 BRED AWIREAQI0E S 5O SHES AT $I8 BT @
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B o g AP Aol O, AREES & 1,495,071
tono]al, QAFHZ L AT 424 118 ton, T
£¢ 928,991 ton, T&E Y 141,962 ton > & L1}
wtrh, 51378 Zpol & o]-g-sto] Ao Az CO: &
S BEeHoh 11 At AR A7 Coe &
2E2 67,895 tono| QYT YAFHZ = A4~ 19,872
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UERT) Lim5000+KFRI2012 P 0 2 w25 AL
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Table 4. CO: stock & Annual CO: absorption of forest in accordance with different data (Unit : ton)

data Forest CO: stock Forest annual CO; absorption
Lim5000 + Lim5000 + Lim5000 + Lim5000 + LCM +

Forest_type FBS2010 FBS2015 (FBS15-10)/5 KFRI2012 KFRI2012
Coniferous forest 324,758 (202.5) 424,118 (264.4) 19,872 (12.4) 10,912 (6.8) 11,727 (7.4)
Deciduous forest 721386(2932) | 928991 (377.6) | 41,521 (16.9) 27,768 (11.3) 24,966 (10.8)
Mixed forest 109452 (251.6) | 141,962 (326.3) 6,502 (14.9) 3,689 (8.5) 4,002 (9.1)
Total 1,155,596 (256.9) | 1,495,071 (332.3) 67,895 (15.1) 42,369 (94) 40,696 (9.4)

() :ton/ha

tono| ™, JAEE JP4 11,727 ton, TH5H,

24,966 ton, TE 4,002 tono.2 VERTEH
Lim5000(FBS15-10)% Lim5000+KFRI2012E

2938 ATt A7F CO» E22F 2}0|= 95,526 ton©]
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Fol w2t 2094 £ 3094L 71RO Aol
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SICHKFRI 2012), Al21t) FHA$AURY A7h g

AT A=A (m?/ha/yr)Z, 1094 2,62,
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60 11602 304y o] S5 E AEAIA F
Eai=
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4 & 78 5550 AAshe BlEE 32.8%(4 9%
0.7%, 2|71ehaub e 14.2%, SHAG2U 3.6%,
v 10.9%, A2 1.4%, S 2.0%)

ojn], UMz £FEL A FHatgho] A4E 91
5] Lim5000+KFRI2012E o] &3} W2 thAi

AL QAR AT A o] AAZF C0» B AL
Al 483 Aoz ArtEr
1:5,00044 =&} AHd 7] 25

ARE B8t =E%t

2 =20

Al, KFRI (2012)2]
48] 00 A o

5). AHARl feg =Z&5t7] 93) E}Ohﬂ AAE
2235l 1 A} 250m x 250m AR} 3]
o9l ol 1:5,0009AE S 1m SAFE Q] B AE
2 HgE & 250m Ao ThA] Rt 2 siAtE

H=a

o, Al Hstol] whE dlole A4S ekl I A
Yol $7Fe% hag A7 CO2 Fgol 3A 5 =20 whE A COe Aol getet Zfol 7t
Aot Ao ek, ol ARHel 12 00 & Uehdal(Figure 4), 27 £2F A7 00» B4
Table 5. Annual CO: absorption rate of major species (Unit : ton/ha/yr)
. AgeClass) 20 30 40 50 60
Species
Larix kaempferi 0.0 0.0 104 9.5 0.0 0.0
Pinus rigida 0.0 -0.9 12.1 11.1 0.0 0.0
Pinus densiflora 0.0 0.0 183 16.8 24.8 52.3
Quercus acutissima 0.0 0.0 0.0 10.2 15.1 319
Quercus mongolica 0.0 0.0 19.6 18.0 26.7 0.0
Pinus koraiensis 0.0 -0.9 12.7 187 0.0 0.0
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Figure 5. Map of annual CO2 absorption by forest (250m x 250m).
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Figure 6. Differences in CO: stock and absorption per gird using dissimilar spatial data and its correlation.
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Table 7. Annual average CO:z absorption in accordance with different sets of data
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Annual - - 42,369 40,696
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