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ABSTRACT

Forests play a crucial role in carbon neutrality by acting as significant carbon sinks. To meet these targets, local
governments must establish comprehensive carbon neutrality strategies that incorporate forest management. Appropriate
spatio-temporal information is essential for implementing effective forest management systems at the local level. In this study,
we developed a carbon sink map designed to support carbon neutrality efforts using a dynamic forest growth model to assist
with local-level decision-making. The input data had a spatial resolution of 100 meters, which is informative for identifying
detailed forest characteristics. These high-resolution data allow improved representation of forest areas and the specific species
that are present. We found that South Korean forests sequestered approximately 41.5 million tons of carbon in 2020. These
carbon sequestration data were divided considering the local forest areas, ensuring precise allocation of carbon sink capacities.
We verified our results using national statistics obtained from the Greenhouse Gas Inventory and Research Center of Korea
(GIR). We proposed the need for support tailored to regional carbon sink characteristics on urban areas, suburbs, and forest
villages. Especially, our results indicate that areas including or adjacent to the Baekdudaegan Mountain range absorb
significant amounts of carbon. Many of these high carbon absorption areas correspond with regions experiencing population
decline. This finding emphasizes the necessity for targeted carbon sink incentive systems in population-decreasing areas. Our
study emphasizes the practicality and applicability of 100-meter spatio-temporal modeling for generating carbon sink maps
to assist in local government decision-making processes. Such maps provide critical insights for the formulation and

implementation of carbon-neutral strategies.
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Fig. 1. Study area (forest cover map and Dong-Li boundary)

http://www.jccr.re.kr



992 o - SES - HRY -

Spatial data

o

Theoreticaland

- Geographical limitation

Korea Database
on Protected Area(KPDA)

Forest Cover Map
(Polygon)

[ /

Watershed map

/
]

Forest Site
Environment map

[

RCP 8.5 Scenario
(2011-2050, 1km)
(Raster)

National Forest Inventory
(NF1)

/[ /

!

. Forest Characteristics

5 Major Species
(100m)

I

Modelling parameters

(100m)

v
Harvesting restiction Area /

Forest Stand Age /
(100m)

Height :

{100m)

4,—‘

3

-
Ecological
parameters

/ Yield Curves /.

KO-G-Dynamics Model

v

Carbon Sink Map depending on Position and Location

Fig. 2. Flowchart for preparing carbon sink map

Table 1. Input data for estimation of carbon sequestration

Species

Classification

Contents

Forest Cover Map (FCM)

Species, Age Class, Height

Forest Site Environment Map

Topography (Hill top, Hillside, Foot of mountain)

Protection area (KPDA)

Seperation of protected area

Watershed map

Within 30m from riverside

DEM

Steep slope

RCP 8.5

Forest growth considering climate change
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Table 2. Carbon absorption factor for each species

(Sohn et al., 2014)
Species
Classification Fd Lk Pk Qm R
Wood density (WD) | 0.472 | 0.453 | 0.408 | 0.663 | 0.721
Biomass expansion
factor (BEF) 1.413 | 1.335 | 1.812 | 1.603 | 1.338
Root ratio (R) 0.254 | 0.291 | 0.283 | 0.388 | 0.324
Conversion factor (CF)| 0.5 0.5 0.5 0.5 0.5
Pd : Pinus densiflora, Lk : Larix kaempferi,
Pk : Pinus koraiensis, Om : Qurcus mongolica,
Qv : Qurcus variablis
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Table 4. Forest Area and Carbon sequestration on
Carbon Carbon )
Si-Gun-Gu sequestration | sequestration . Dong-ri (TO p 1 0)
No . Differences - -
(Province) (tCOy) (tCOy) N Dong-ri Forest area Carbon Sequestration
0
(Inventory) | (This study) (Province) (ha) (tCOy)
Hongcheon-gun Yongdae-ri
1 1,319,110 1,421,135 -102,025 1 17,351 125,941
(Gangwon) (Gangwon)
Pyeongchang-gun Jindong-ri
2 1,135,790 1,133,294 2,496 2 9,229 106,360
(Gangwon) (Gangwon)
Uljin-gun Jeongmok-ri
3 1,054,320 761,678 292,642 3 . 6,244 93,600
(Gyeongbuk) (Gyeonggi)
Inje-gun Gwang-won-ri
4 1,043,000 1,199,157 -156,157 4 10,782 92,859
(Gangwon) (Gangwon)
Yeongwol-gun Sugam-ri
5 989,822 957,037 32,785 5 5,658 90,769
(Gangwon) (Gangwon)
Bonghwa-gun Bangnae-ri
6 900,194 757,393 142,801 6 6,389 89,425
(Gyeongbuk) (Gangwon)
Jeongseon-gun Bangdong-ri
7 861,590 946,224 -84,634 7 8,795 88,819
(Gangwon) (Gangwon)
Uiseong-gun Samsan-ri
8 805,530 761,678 43,852 8 . 12,629 87,933
(Gyeongbuk) (Gyeonggi)
Samcheok-si Yuljeon-ri
9 694,908 883,700 -188,792 9 6,409 87,739
(Gangwon) (Gangwon)
Gangneung-si Goseon-ri
10 654,710 618,328 36,382 10 8,982 84,032
(Gyeongbuk) (Gyeongbuk)
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