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Estimation of Carbon Stock and Uptake for Larix kaempferi Lamb.

Kang, Jin-Taek' - Son, Yeong-Mo -

Yim, Jong-Su and Jeon, Ju-Hyeon

Division of Forest Industry Research, National Institute of Forest Science, Seoul 02455, Korea

ABSTRACT

This study was conducted to estimate carbon stock and uptake for Larix kaempferi Lamb., the single species,
which is the most widely distributed one following Pinus densiflora, using data from 6th national forest inventory
and forest type map of 1:5,000. Overall distribution area of Larix kaempferi in South Korea was shown as 272,800ha,
in detail, Gangwon-do was the most widely distributed region with 39.6% (108,141 ha) of the whole forest area,
and Gyeongsangbuk-do was 18.6%(50,839 ha), Chungcheongbuk-do was 15.1%(41,205ha) in order. As the results of
analysis in carbon stock and uptake for each province, the values were high with Gyeonggi-do 109.0 tC/ha, 10.3
tCOy/ha/yr, Gangwon-do 349.1 tC/ha, 9.7 tCOy/ha/yr in order, and Jeollabuk-do was the lowest with 78.3 tC/ha, 7.6
tCOy/ha/yr. Also, the results of estimation in total carbon stocks and uptakes by year (1989~2015) were turned out
that total carbon stocks and uptakes were 24,891 thousand tC, 2,428 thousand tCO, in 2015, increasing about 4.8
times and 3.8 times each compared with 5,238 thousand C/ha, 640 thousand CO, in 1989. Although forest area was
decreased 26.6% with 371,884 ha in 1989 to 272,800 ha in 2015, carbon stocks and uptakes were increased in 2015
in that forest stock was increased 126% compared to 1989.
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Fig. 1. Growing space distribution of Larix kaempferi stand in South Korea.
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Fig. 2. Sample plot design of national forest inventory.

Table 1. Status on characteristics of stand growth in sample plots

) Sample Area Tree age (yr) DBH (cm) Tree height (m) Volume (m’)/ha

Region plot (ha) Ave.  Min.  Max. Ave.  Min.  Max. Ave.  Min.  Max. Ave.
422 272,800 37 21 47 23.2 11.7 32.8 17.3 8.7 228 245.6

GW 204 108,141 36 17 28 233 8.5 42.9 17.7 9.5 22.9 243.9
GG 31 27,215 39 27 54 25.7 16.7 37.9 18.5 8.7 25.0 279.3
CN 9 12,195 39 24 56 223 15.6 29.8 17.4 8.5 233 238.0
CB 57 41,205 35 5 45 22.7 8.1 28.9 16.9 8.4 21.9 2173
B 28 19,836 39 29 51 22.5 14.0 27.4 16.3 8.1 22.1 200.7
GN 20 13,369 36 27 46 22.9 10.7 30.4 16.6 8.7 21.6 208.3
GB 73 50,839 35 20 50 233 83 50.0 17.6 8.8 23.0 219.6

# GW: Gwangwon-do, GG: Gyeonggi-do, CN: Chungbuk-do, CB: Chungnam-do, JB: Jeollabuk-do, GN: Gyeongsangnam-do, GB:
Gyeongsanbuk-do.
# AT, A2 NFI E23 Aarh Aol did Z3eidls. A5 A5, A, AFE

Fofol| M2 2A47EA S5F 9 &SRS 5] S Table 2. Carbon emission factors of Larix kaempferi
HES 2 79 2o s St Aelstal gl

_ - Basic wood Biomass
(IPCC, 2003), & A-tollxl= H7kalf-2] SaAtaet uiEA Species  density (D) expansion Root-shoot
422 o]t Tier 2 530l 4 A 9 T4 A3 (Unit - Um”)  factor BEF) 200 (®
th 7RI RAR Abmoll A dE el WA, 9, Larin
A=54], hatd 25 3 A4 5o JHE o8sllon, g kaempferi 0.453 1335 0.291

3748 IPCC GPGRO03)0IA] AAa &
A 2 RS B8RO0 (1)) oF 8 S
At FAISIRANN Apete] AGET G 2
o] F7h50] ARA Table 291 ZTHGIR, 2015).

C : Carbon stroage [tC]

V : Volume [m’]

D : Basic wood density [td - m - [m’] ']
BEF : Biomass expansion factor

C= V.« D.+ BEF) - (14R)) * CF .
Zj:( b )+ (1R (1) R : Root to shoot ration
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CF : Carbon fraction
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Fig. 3. Distribution area of Larix kaempferi stand by province in Korea.
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Table 3. Carbon storage and carbon uptake by region for Larixs kaempferi

Region Carbon storage

Carbon uptake

Total carbon storage Total carbon uptake

(tC/ha) (tCOx/halyr) (tClyr) (tCOy/yr)

Gangwon-do 95.2 9.7 10,296,222 1,048,689
Gyeonggi-do 109.0 10.3 2,967,256 278,973
Chungcheongnam-do 92.9 8.7 1,133,012 106,522
Chungcheongbuk-do 84.8 8.9 3,495,307 366,175
Jeollabuk-do 78.3 7.6 1,553,706 149,919
Gyeongsangnam-do 81.3 8.3 1,087,086 110,722
Gyeongsangbuk-do 85.7 9.0 4,358,179 456,571
Average (Total) 89.6 8.9 24,890,768 2,517,571
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Fig. 4. Carbon storage and uptake by year of Larix kaempferi.
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