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Abstract

The objective of this study was to develop a management strategy for the recovery of carbon storage capacity of
abandoned coal mine forest rehabilitation area. For the purpose, the biomass and stand carbon storage over time after
the forest rehabilitation by tree type for Betula platyphylla, Pinus densiflora, and Alnus hirsuta trees which are major tree
species widely planted for the forest rehabilitation in the abandoned coal mine were calculated, and compared them with
general forest. The carbon storage in abandoned coal mine forest rehabilitation areas was lower than that in general
forests, and based on tree species, Pinus densiflora stored 48.9%, Alnus hirsuta 41.1%, and Betula platyphylla 27.0%. This
low carbon storage is thought to be caused by poor growth because soil chemical properties, such as low TOC and total
nitrogen content, in the soil of abandoned coal mine forest rehabilitation areas, were adverse to vegetation growth
compared to those in general forests. DBH, stand biomass, and stand carbon storage tended to increase after forest
rehabilitation over time, whereas stand density decreased. Stand' biomass and carbon storage increased as DBH and
stand density increased, but there was a negative correlation between stand density and DBH. Therefore, after forest
rehabilitation, growth status should be monitored, an appropriate growth space for trees should be maintained by
thinning and pruning, and the soil chemical properties such as fertilization must be managed. It is expected that the
carbon storage capacity the forest rehabilitation area could be restored to a level similar to that of general forests.
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Fig. 1. Locations of study sites.
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Fig. 2. Relationship between DBH, stand density, stand biomass, stand carbon storage, and elapsed time after rehabilitation 5.

platyphylla planted areas.
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Fig. 3. Relationship between DBH, stand density, stand biomass, stand carbon storage, and elapsed time after rehabilitation 2.

densiflora planted area.
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rehabilitation A. Airsuta planted areas.
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V = Mean tree biomass

a, b = Relative growth factor

DBH = Mean diameter of basal height (cm)
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Table 1. Characteristics of study sites
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Rehabiliation year /

Area Mine Aspect © Topography Elapsed time (year) Species
Dongwoo Saebang S20E 35 Slope 2009/1, 3 BP, PD
Dongwoo Sungjin N15E 30 Slope 2009/ 1, 4 PD
Gangwon  Saewon N24E 34 Slope 2005/5,8 BP, PD
Dongwon N 10 W 38 Valley-Slope 2005/ 6, 7, 8 BP
Jungdong N13W 32 Flat land 1999/ 11 BP, AH
Danbong N24E 34 Valley-Slope 2009 /2,3 BP, AH
Samchang N13W 32 Slope 2009/2,3,5 PD, AH
Yeongnam
Buljung N 18E 28 Ridge 2001 / 10, 13 BP
Mungyeong NG6GE 28 Slope 2000/ 11 BP
Shingaeng N70E 37 Slope 2005/ 5 PD
Shinsung N20E 33 Slope 2000/ 10 BP
Chungcheong
Wonpung S75W 28 Slope 1999 / 11 PD
Shimwon SGO0E 0 Slope 1996 / 13, 14 PD
Dongyang N20E 30 Ridge-Slope 2008 /2 PD
Honam(06) N 66 E 28 Slope 2006 / 4 BP, PD
Honam Honam(05) N 60 W 35 Slope 2005 /5, 8 BP, PD, AH
Hotan Tabaek N 40 W 25 Slope 2002/ 8 BP, PD, AH
Hotan Samsung S40E 33 Valley-Slope 2001 /9, 12 AH
Leeyang S46W 42 Slope 1996 / 14 AH

*BP : B. platyphylla, PD : P. densiflora, AH : A. hirsuta
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Table 2. Applied factors of relative biomass of two species
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Species Part a b
Stem 0.076 2.503
Branch 0.023 2.387
B plaophyla Leaf 0.039 1.688
Root 0.009 2.916
Stem 0.235 2.071
Branch 0.004 2.748
P. densiflora
Leaf 0.054 1.561
Root 0.031 2.279
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Table 3. Carbon emission factors of two species (Son, et al., 2014)

Species B. platyphylia P. densiflora

Basic wood density 0.472

Biomass expansion factor 1.413

Root to shoot ratio 0.254

Table 4. Comparison of stand characteristics between forest rehabilitation and general forest ¥
Species Stand chracteristics Forest rehabilitation General forest A/B
A ® %)
DBH (cm) 8.9 11.9 74.8
Stand density (Tree no./ha) 1,306 1,500 87.1
B. platyphylla
Stand biomass (m/ha) 24.9 92.2 27.0
Stand carbon storage (ton C/ha) 13 48.2 27.0
DBH (en) 115 114 100.9
R ftﬁzg izn/sﬁg 1,202 1,679 77.0
Stand biomass (n'/ha) 39 79.7 48.9
Stand carbon storage (ton C/ha) 16.3 33.3 48.9
DBH (cm) 8.4 11.9 70.6
Stand density (Tree no./ha) 1,044 1,500 69.6
A. hirsuta

Stand biomass (n/ha) 37.8 92.2 41.0
Stand carbon storage (ton C/ha) 19.8 48.2 41.1

FThe site index of general forest was 14.

14-0] Hio] QU Aof BAZ S o] FirZ
o] o5 AR E = FrAHE Y did
9] ARHAIE Hol= 2102 A FTHLee et
al., 2009). o= ¢
717He] EGU < TJ% T, T *E%‘% At B35
Ao Dagh Aol EH°P 7370l 7l 7] wizolth
(Yoshida and Kamitani, 2000; Jose et al., 2006;
Lee et al., 2009; Jung, 2022). TetA| SAHAFS
77171 floliAl= 1PEat 7EA2)7] Fog A
olHHlL o7 9 o]=o] RI7Ie SO 24 oF
A& o g2 A3t 4= Q1A ok StcH(Park et al., 2017;
Jung, 2022).
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