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ABSTRACT

The greenhouse gas reduction function of forests is crucial globally in ameliorating climate change. Varying research
attempts to assess dead organic matter and carbon stock volume in soil have been conducted. The purpose of this study was
to analyze changes in the occurrence of coarse woody debris (CWD) and related carbon stocks using data from the National
Forest Inventory (NFI). To monitor changes in forest resources over time, this study used NFI data (2006-2020) that were
collected from permanent sample plots every five years; 1,903 sample plots in which CWD occurred were analyzed at each
time point and CWD volume was calculated based on tree stem volume. Carbon stocks of CWD were estimated by applying
basic woody density and carbon fraction to CWD by tree type and tree decay level. The average volume of CWD decreased
from 23.04 to 14.83 m® ha' and carbon stocks of CWD were also reduced from 3.36 to 1.86 ton C ha™. This analysis estimated
carbon stocks of CWD in forests nationwide and the results can be utilized to build a greenhouse gas inventory. Long-term
monitoring and research are needed to identify the changing characteristics of CWD carbon storage. As carbon storage in
forests is interconnected, monitoring and model development should include trees, CWD, forest floor litter, and soil carbon

cycles. Furthermore, an analysis of the effect of anthropogenic activities on carbon cycles in future research would be useful.
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Fig. 1. Sampling designs for CWD
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Table 1. Basic density (D) and carbon fraction (CA of CWD

Decay class* Basic density (D) Carbon fraction (CF)
Species 1 1 il v 1 1 I v
Larix kaempferi 0.44 0.41 0.31 0.19 0.5 0.49 0.5 0.49
Pinus rigida 0.43 0.33 0.25 0.21 0.5 0.49 0.47 0.49
Pinus densiflora 0.35 0.32 0.27 0.18 0.51 0.5 0.5 0.5
Pinus koraiensis 0.4 0.33 0.26 0.19 0.47 0.47 0.47 0.48
Other coniferous species 0.39 0.33 0.27 0.18 0.5 0.47 0.49 0.5
Quercus variablilis 0.48 0.39 0.35 0.21 0.49 0.5 0.5 0.5
Quercus acutissima 0.52 0.38 0.32 0.21 0.46 0.46 0.46 0.46
Quercus mongolica 0.58 0.43 0.4 0.24 0.49 0.48 0.48 0.49
Other deciduous species 0.55 0.41 0.37 0.23 0.49 0.48 0.48 0.49

*Decay class; I (Recently dead), II (Incipient decay), Il (Progressed decay), IV (Intense decay)

Source: Greenhouse Gas Inventory Research Center (2020).
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Table 2. The change in the volume of CWD

Mean RSE
Year + SE

3
( ha!) %) Total (m’)

2010 23.04 +0.5 2.17 142,191,567 + 3,085,755

2015 17.27 +0.46 2.68 | 105,274,811 + 2,804,077

2020 14.83 +0.39 2.64 90,401,011 + 2,377,370

SE: Standard Error, RSE: Relative Standard Error
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Year
Decay class
2010 2015 2020
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i 0.9973 0.6039 (V39%) | 0.4872 (V19%)
I 1.2523 1.256 (0%) 0.76 (V39%)
v 0.4722 0.2502 (V47%) 0.2492 (0%)
Carbon stock 3.36 2.39 (V29%) 1.86 (V22%)
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Fig. 6. Permission on annual timber cutting (KFS, 2021).
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