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A forest is one of the carbon sinks in the terrestrial ecosystem; it is a major

target for securing CO2 sequestration to achieve carbon neutrality. Reforestation

is a forest management method that could attain carbon fixation and forest

degradation recovery at the same time, but quantitative research has not been

actively conducted. The purpose of this study is to identify the target areas for

reforestation through changes in land cover in the Korean Peninsula and to

quantify the potential CO2 sequestration e�ect of reforestation. According to

the land cover change through satellite imagery, the area of settlements in the

Republic of Korea (ROK) was the most dominant (+3,371 km2), and the main

change occurred from cropland to settlements. The forest area increased by

+1,544 km2 from 68,264 km2 in the 1980s to 69,809 km2 in the late 2010s. The

forest decreased by 7,526 km2, accounting for 5.68% of the entire land area of the

Democratic People’s Republic of Korea (DPRK), and cropland increased by 5,222

km2 which is 5.12%. Assuming that the target of reforestation is an area whose

land cover was a forest in the past and then converted to cropland, wetland,

or bare ground, the area of the target decreased as the reference period was

applied more recently. As a result of comparing the late 2000s to the late 2010s,

the ROK’s annual net carbon sequestration due to reforestation is predicted to

be 10,833,600Mg CO2 yr−1 in 2050 and 20,919,200Mg CO2 yr−1 in 2070. In the

DPRK, 14,236,800MgCO2 yr
−1 in 2050 and 27,490,400MgCO2 yr

−1 in 2070 were

predicted. Reforestation in the Korean Peninsula was analyzed to have su�cient

potential to secure a carbon sink, and the DPRK in particular was analyzed to be

able to play a role in overseas reforestation.
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reforestation, carbon sink, carbon dioxide sequestration, land cover change, forest
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1. Introduction

A forest is one of the carbon sinks that compose terrestrial ecosystems and plays the

highest role in carbon sequestration among other land cover types (Saeed et al., 2016).

In particular, reforestation is known as a representative method to enhance the CO2

sequestration effect by increasing forest biomass along with afforestation (Nevle and Bird,

2008; Wang et al., 2022). As the Paris Agreement in 2012 requires activities to reduce

greenhouse gases, the importance of forests has been increasing steadily in land use, land

use change, and forestry (LULUCF). Each country makes an effort to expand the carbon

sinks to support economic sectors related to energy, industrial processes, agriculture, and

waste, which directly affect carbon emissions (Fukushima, 2013; Kim et al., 2021). Indeed,
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the Kyoto Protocol indicates that afforestation and reforestation

are instruments intended to reduce greenhouse gas emissions

(Zomer et al., 2008). The United Nations Framework Convention

on Climate Change (UNFCCC) recognizes only afforestation and

reforestation as emission reductions in the LULUCF, whereby

afforestation is the establishment of trees on the land that has

not had a forest on it for more than 50 years, and reforestation

is the establishment of trees on the land that has had a forest

on it within the last 50 years (UNFCCC, 2002a,b). According

to guidelines published by Intergovernmental Panel on Climate

Change (IPCC), cropland and settlements are regarded as carbon

sources on the surface; therefore, it is possible to secure carbon

storage through forest restoration (IPCC, 2006). The atmospheric

carbon fixation effect of the carbon reservoir is estimated through

annual changes in carbon uptake that are calculated by applying

the carbon coefficient and area for each species according to plant

growth (Lee S.-g. et al., 2018).

To obtain the emission reduction, time-series land cover

change should be preceded, and it is divided into a method using

national statistical data and a method based on spatiotemporal

activity data according to the IPCC (2003) approach level.

To obtain higher scientific reliability, it is recommended to

apply spatiotemporal activity data. When these data are absent,

a method of replacing them, with national statistical data is

proposed. In the case of the Korean Peninsula, various space-

based studies have been conducted in the Republic of Korea

(ROK), but research on the Democratic People’s Republic of

Korea (DPRK) is insufficient. The long-term spatiotemporal

data analyzed using the same criteria for the Korean Peninsula

are from the land cover maps of the ROK’s Ministry of

Environment classified as Landsat TM (30m) (https://egis.me.go.

kr/intro/land.do), it enables a space-based analysis at the level of

Approach 3.

The Korean Peninsula had a serious deforestation problem

prior to the establishment of a divided government, which

comprises the ROK and the DPRK, while a common feature was the

large-scale government-led forest restoration projects, which were

performed until the 1980s. After the completion of the reforestation

phase, the forest area in the ROK has been continuously increasing;

however, the DPRK has been gradually converted from forest to

cropland (FAO, 2006). Despite the geographical proximity between

the two countries, the difference in national policy, according to the

economic condition, has caused opposite trends in the changes to

the forest area since 1980 (Park and Park, 2012; Song et al., 2017).

Recent deforestation in the DPRK, confirmed through satellite

imagery, was shown to be more serious than what was reported

to the international community by the DPRK (Lee S.-g. et al.,

2018; Lim et al., 2019). The degraded forest was converted to

cropland for food supply under the DPRK government-led policy,

and it was discovered that the target area for restoration would

be vast (Lim et al., 2017). The main cause of the DPRK’s food

shortage is not the lack of cropland, but the lack of financial

resources, such as fertilizers, essential for crop growth and the lack

of technology required for sustainable farming. Therefore, experts

for the DPRK suggest that it does not have the capacity to carry

out food production and reforestation on its own. Considering

that forest restoration policies have been actively pursued since the

establishment of the Kim Jong-un regime, financial and technical

support for the DPRK is required from neighboring countries.

The area of forests has increased in the ROK, but the area of

cropland has decreased and the area of settlements has increased.

The recent level of deforestation in the DPRK confirmed through

satellite imagery is known to be more serious than reported by the

international community (Lee S.-g. et al., 2018). This trend has

created a difference in the area available for securing additional

carbon sinks in the forests within the Korean Peninsula. The ROK

urgently needs to increase carbon sinks according to the 2050

Carbon Neutral Plan, but research on fields where non-forests

could be converted to forests is insufficient. According to a forest

carbon study through reforestation after lumbering in the ROK, 27

million Mg CO2 yr−1 was predicted in 2050, which does not meet

the target of 36 millionMg CO2 yr−1 of the 2050 Carbon Neutrality

Plan (Hong et al., 2022). In this respect, it is urgently necessary

to identify the potential for securing additional carbon sinks, and

afforestation and reforestation could be realistic alternatives. In

contrast, the DPRK’s task is to restore forests to solve the problem

of land degradation. It is expected that the target area for forest

conversion would be wide because the DPRK has a high rate of

agricultural land conversion from forests, which means that the

restoration of degraded forests could be used as a carbon sink (Lim

et al., 2017).

Therefore, this study aims to classify the reforestation target

areas in the Korean Peninsula and quantify the potential carbon

sequestration effects by reforestation scenarios. The target area

of reforestation for the Afforestation and Reforestation Clean

Development Mechanism (A/R CDM) is identified by estimating

the change in the historical forest area since the 1980s when

the difference in land cover trends between the ROK and the

DPRK occurs. For the potential carbon sequestration in the future,

the hypothesized reforestation scenario is applied and the change

over time is estimated. The value of reforestation, which has

been underestimated, could be reconsidered and used as a basis

for forest policy decisions through the quantification of carbon

sink potential.

2. Materials and methods

2.1. Historical land cover changes using
satellite images

In this study, reforestation follows the standards of A/R CDM,

and it means reforestation on land that was previously forested

and then converted to non-forest use. Land cover change through

spatial information is essential to meet the eligibility assessment

to be selected as a target for afforestation and reforestation (Yoo

et al., 2010). Afforestation targets areas that have been non-forested

for the past 50 years; there is a limit to the application of the

Korean Peninsula because data prior to the 1970s only exist in

document statistics. The Korean Peninsula consists of the ROK and

the DPRK; however, since 1980, they have possessed contrasting

land use patterns. In particular, the trend in forest area change

appears in contrast to each other, which causes a difference in

the area for carbon sink. In terms of securing CO2 sequestration
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TABLE 1 Information on satellite image data.

Time Source image Spatial
resolution

Number of
maps

1980s Landsat TM (1987–1989) 30m 488

1990s Landsat TM (1997–1999) 30m 488

2000s Landsat TM (2008–2010) 30m 488

2010s Landsat TM (2018–2019) 30m 488

through forest conversion, the expected effect will be distinctly

different. It could be classified as a reforestation target based on

the A/R CDM standard as major changes in the forest of the

Korean Peninsula occurred after 1980. Spatial data for estimating

land cover change used the 10-year land cover map (1980s, 1990s,

2000s, and 2010s) of the Korean Peninsula officially published by

the ROK’s Ministry of Environment (Table 1) (https://egis.me.go.

kr/). Each data set was established from the Landsat TM imagery for

the Korean Peninsula. The spatial resolution is 30m, and they had

more than 70% accuracy for classification (Kang and Choi, 2014).

The resolution of the land cover map was applied in units of 30 ×
30m andwasmatchedwith themost recent land covermap in 2010.

The land cover change was estimated using a time series matrix

for each type (Klein et al., 2012). The type of land cover change

defines an area that has been converted to settlements, cropland,

wetland, bare ground, or water from a forest. The settlements have

limitations for reforestation because economic loss occurs in the

removal of urbanized land and infrastructure when it converts

into a forest. Therefore, cropland, wetland, and bare ground were

considered as possible reforestation patches, while settlements and

water were classified as impossible for reforestation.

f (x) =
1

δ
√
2π

e
−(x−µ)2

2δ2 , (1)

where δ represents the standard deviation, and µ represents the

mean value.

2.2. Reforestation scenario

To estimate the effect of carbon sequestration by reforestation

in the future, a reforestation scenario was established. The area

for reforestation varies depending on when the reference period is

established (Teuling et al., 2019). In the land cover change data,

the largest reforestation area appears when the reference period

is 1980 and the smallest area is derived in 2000 because of the

rapid forest decrease in the DPRK. The reference period for the

reforestation scenario was 2010 compared with 2020, which shows

the smallest area for reforestation in the time series. This is to

minimize the burden on food production in the DPRK, and it

could support the establishment of a feasible policy that reduces

the overestimation. The assumed reforestation area covers the total

area of the reforestation derived from each country and applies to

the same area annually. The annual reforestation area was derived

by dividing the total area of the reforestation target for each country

over 70 years from 2031 to 2100, and it was assumed that 5-year-old

TABLE 2 Species growing stock by age of stand.

Tree species Growing stock by age class

10 15 20 25 30 35 40

Pinus densiflora 34.7 62 70.2 101.85 129.25 152.05 171.05

Pinus koraiensis 17.2 42.7 71 98.9 125.2 149.5 171.8

Larix kaempferi 40.5 70.7 100.7 127.7 151.6 172.8 191.7

Pinus rigida – 35.8 65.6 95.5 122.5 145.5 164.6

Chamaecyparis obtuse – 49.1 90.8 126.4 153.5 173.7 189.1

Quercus acutissima – 56.6 85.3 112.7 138.7 163.1 186.3

Quercus mongolica 37.3 66.2 92.1 113.1 131.7 148.7 164.6

45 50 55 60 65 70 75

Pinus densiflora 187.05 200.65 212.3 222.45 231.25 239.05 245.95

Pinus koraiensis 192.3 211.3 228.8 245.2 260.5 275 288.8

Larix kaempferi 208.8 224.4 238.8 252.1 264.6 276.3 287.3

Pinus rigida 180.4 193.5 204.4 213.8 222 229.2 235.8

Chamaecyparis obtuse 201.5 211.8 220.6 228.4 235.3 241.6 247.3

Quercus acutissima 208.3 229.1 249 267.9 285.9 303.1 319.5

Quercus mongolica 180 195 209.8 224.7 239.5 254.4 269.5

woody plants were planted for the annual area. The total amount

obtained by reforestation was calculated by the planted amount in

the current year and the growing amount generated by tree growth

in the previous period (Equation 2). A temporal growing stock by

tree age is predicted according to the stand harvest table of the

Korea Forest Service (Table 2). The stand yield table presents the

growth by site index. As this study targets planting in non-forest

areas, overestimation was avoided by applying the growth amount

that appears at the lowest status index for each species. In cases of

growing stock in 10-aged Pinus rigida, Chamaecyparis obtuse and

Quercus acutissima are not known in the ROK, so it is assumed

there is half of the growing stock for the 15-age.

VTotal = V + VReforestation + Vt2−t1, (2)

whereVTotal represents the total forest stock each year,V represents

the forest stock prediction without management, VReforestation

represents the volume for the new yearly reforestation, and Vt2−t1

represents forest accumulation by growth.

2.3. Calculation of CO2 sequestration

The ROK forest types were reclassified from the forest map

made by the Korea Forest Service (https://map.forest.go.kr/forest/)

to the dominant species, which consists of pure stands, such as

Pinus densiflora, Pinus koraiensis, Larix kaempferi, Pinus rigida,

Chamaecyparis obtuse,Quercus acutissima, andQuercus mongolica,

while the tree stock was derived by applying the age of actual

vegetation (Hong et al., 2022). These plants are the main species of

the Korean Peninsula, and they have an advantage in surviving in a

wide and barren environment. It was used as a major afforestation

Frontiers in Forests andGlobal Change 03 frontiersin.org

https://doi.org/10.3389/ffgc.2023.1106630
https://egis.me.go.kr/
https://egis.me.go.kr/
https://map.forest.go.kr/forest/
https://www.frontiersin.org/journals/forests-and-global-change
https://www.frontiersin.org


Lee and Kim 10.3389/�gc.2023.1106630

TABLE 3 Carbon emission factors for the major tree species in the Korean Peninsula.

Tree species Basic wood density Biomass expansion factor Root/shoot ratio Carbon fraction

Pinus densiflora 0.445 1.448 0.256 0.51

Pinus koraiensis 0.408 1.742 0.276 0.51

Larix kaempferi 0.453 1.335 0.291 0.51

Pinus rigida 0.504 1.325 0.362 0.51

Chamaecyparis obtuse 0.427 1.349 0.203 0.51

Quercus acutissima 0.721 1.450 0.313 0.48

Quercus mongolica 0.663 1.603 0.388 0.48

species in the forest reforestation process of the Korean Peninsula

in the past. As a result, it constitutes the dominant species on the

Korean Peninsula. In the case of the DPRK, the amount of tree

stock was calculated using the species distribution data announced

by FAO (2020). The prediction of the forest stock change without

management was assumed as the baseline for a future period until

2100. The carbon dioxide equations (Equations 3 and 4), which

were suggested by IPCC guidelines were applied. The country-

specific coefficient derived from the National Institute of Forest

Science was used to calculate the effect from 2031 to 2100 when

the reforestation will be performed (Table 3) (Son et al., 2010).

According to the IPCCmethod, the carbon stock in the forest sector

is derived through the sum of biomass and soil, but a country-

specific coefficient that could be used in the Korean Peninsula

has only been developed for biomass. To analyze the amount of

carbon sequestration in the soil by reforestation in a time series,

it is essential to estimate the change after the early and middle

periods, but there are insufficient data to calculate this. Therefore,

the research subject was limited to biomass in this study. The

future annual net CO2 sequestration is calculated by the predicted

baseline and the reforestation effect. The change of stock volume

shows a high increasing rate during the early stage of growth and

causes a positive effect on the annual net carbon sequestration by

reforestation (Başkent et al., 2011; Seo et al., 2018).

C = Vti × Dj × BEFj × (1+ R)× CF (3)

1CO2ti =
CSti+1 − CSti
ti+1 − ti

×
44

12
, (4)

where C is carbon stock (Mg C ha−1), V is the stand volume (m3

ha−1), D is the basic density of the wood, BEF is called biomass

expansion factor, R is the root-to-shoot ratio, CF is the carbon

fraction (IPCC factor= 0.5), ti is the year, j is the tree species, ti and

ti+1 are the annual change in carbon stock (Mg C ha−1 year−1), and
44
12 is the stoichiometric ratio of CO2 and C.

3. Results

3.1. Historical land cover changes since the
1980s

As a result of the land cover changes in the Korean Peninsula,

a gradual change has occurred during the 30 years since 1980

(Figure 1). Moreover, the forest area decreased from 168,009 km2

in the late 1980s to 162,027 km2 in the late 2010s, while the

settlements increased from 3,630 km2 to 7,656 km2. The change

in the land cover of nations showed different patterns between the

ROK and the DPRK (Table 4). In the ROK, the area of forest and

settlements has been continuously increasing since 1980, while the

cropland is decreasing (Choi et al., 2021). The most distinctive

characteristic of land cover change in the ROK is that the area

of settlements increased by +3,372 km2, resulting in rapid urban

expansion and a decrease in agricultural land over the past 30

years. The forest area increased by +1,545 km2 from 68,264 km2

in the 1980s to 69,809 km2 in the late 2010s, indicating that long-

term forest management was well implemented. In contrast, there

was a clear decrease in forest area and an increase in cropland

in the DPRK (Kang and Choi, 2014). The forest decreased by

7,527 km2, accounting for 5.68% of the entire land area of the

DPRK, and cropland increased by 5,222 km2 which is 5.12%. This

confirmed, spatially, that the cropland conversion in the DPRK

has mainly occurred from the forest. Moreover, spatial distribution

demonstrated that the increased cropland gradually widens around

the periphery of the forest, meaning that farming in the DPRK has

performed at a steeper slope and a higher elevation than in the ROK

(Yu et al., 2018). The difference between the countries becomes

more pronounced when the land cover is classified into forest and

non-forest regions (Figure 2).

3.2. Analysis of reforestation target area

As a result of the reforestation target area, in the past period

compared with the current land cover (2020), it was found that

the target area decreased as the reference period got closer to

the present (Figure 3). The area of reforestation in the ROK was

10,117 km2 in the 1980s, 9,812 km2 in the 1990s, and 8,880 km2

in the 2000s, and there was no significant difference, whereas the

reforestation area in the DPRK was 16,586 km2 in the 1980s, 14,539

km2 in the 1990s, and 11,670 km2 in the 2000s. For the purpose

of expanding the carbon sink, the largest acquisition would be

expected in 1980. However, considering the economic situation of

the DPRK, the rapid reforestation of cropland could cause new

problems for the food supply. An area, which has been agricultural

land for a long time, could easily be degraded as the trees are

harvested for fuel (Byeon, 2014; Crespo Cuaresma et al., 2020).

In this respect, it is important to minimize the impact of external
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FIGURE 1

Land cover change in the Korean Peninsula.

TABLE 4 Area change for land cover types.

Land cover change in the Republic of Korea (ROK)

(km2)

Land cover change in the Democratic People’s

Republic of Korea (DPRK) (km2)

Type∗ 1980s 1990s 2000s 2010s Type∗ 1980s 1990s 2000s 2010s

S 2,136 3,488 4,134 5,508 S 1,493 2,129 2,084 2,148

C 27,680 26,283 24,045 21,651 C 28,383 32,600 33,120 33,605

F 68,264 68,088 69,519 69,809 F 99,744 94,029 93,950 92,217

W 600 396 271 810 W 542 396 260 525

B 1,234 1,641 1,566 1,492 B 991 1,919 1,244 1,664

W 2,285 2,304 2,388 2,705 W 1,593 1,650 1,995 2,244

∗S, settlement; C, cropland; F, forest; W, wetland; B, bare ground; W, water.

FIGURE 2

Temporal change for forest and non-forest areas according to the satellite image analysis.

factors by selecting a target period close to the present. Considering

the ROK, there was no critical difference regardless of the standard

reforestation period, and a difference of 4,916 km2 was found when

comparing the reforestation area between the late 1980s and 2010s

in the DPRK. This is an area where about 1.8 billion trees could be

planted assuming that 3,000 trees are planted per ha, which is 3.71%

of the DPRK’s land area.

The spatial distribution of reforestation in the Korean

Peninsula shows a different pattern between the ROK and the

DPRK, especially when the types of land cover changes were

divided into reforestation targets and settlements (Figure 4). If the

late 2000s is selected as the reference period, 7,104 km2 (79.80%)

of the land that could be reforested and 2,248 km2 (20.20%) of

the land that could not be reforested are found in the ROK. On
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FIGURE 3

Area of maximum reforestation target depending on the period.

the other hand, 11,670 km2 (92.97%) of the area is possible and

882 km2 (7.03%) of the area is impossible for reforestation in the

DPRK. Therefore, the ROK is facing spatial limitations in which

reforestation could not be carried out even though forests have been

converted to other land covers. In contrast, the DPRK appears to

have the conditions for reforestation to be applied in most of the

converted areas since the late 1980s.

3.3. Prediction of stand volume and CO2

changes by reforestation

The annual reforestation area of ROK is 126.8 km2, and

the DPRK is analyzed to be 166.7 km2, which is 1.3 times

larger when the reference period set to the late 2000s and the

reforestation scenario was applied. As a result of assuming the

forest accumulation according to the growth prediction from actual

vegetation as a baseline, it is estimated that forest accumulation

in the ROK by reforestation calculated at 17,233,460m3 in 2050,

57,848,704m3 in 2070, and 146,087,769m3 in 2100. An increase

of ∼24.17% is expected through the implementation of the

reforestation scenario compared to that of the current forest

accumulation of the ROK is estimated to be 604,395,000m3. In

the case of the DPRK, it was analyzed that a net acquisition of

22,646,764m3 in 2050, 76,019,899m3 in 2070, and 191,976,252m3

in 2100 was possible. Compared to the DPRK’s current forest

accumulation of 682,966,400m3, it was analyzed that the maximum

potential by reforestation is possible to increase the stand volume

by 28.11% compared to the late 2010s (Figure 5).

A net annual CO2 sequestration of 10,833,600Mg CO2 year−1

is expected in 2050, with 20,919,200Mg CO2 year−1 expected in

2070 in the ROK through the reforestation scenario (Figure 6).

Moreover, the DPRK forest was estimated to have a potential

net annual carbon sequestration of 14,236,800Mg CO2 year−1

in 2050 and 27,490,400Mg CO2 year−1 in 2070. The annual net

carbon sequestration would be changed according to the area and

period for reforestation because the carbon sequestration effect by

reforestation was calculated by including both the increase for tree

planting in the current year and the growth of the trees converted

to the forest in the previous period. Therefore, it was determined

that the potential for carbon sink expansion through reforestation

was higher in the DPRK than in the ROK.

4. Discussion

As forests were internationally recognized as carbon sinks,

many studies on carbon fixation have been conducted. In this

process, the problem of reducing annual carbon sequestration due

to forest aging has emerged (Ma et al., 2012; Kim et al., 2022).

While studies on forest management have been actively conducted

to overcome it, the carbon sequestration effect that could be

generated by reforestation has not been presented. The ROK’s 2050

Carbon Neutrality Plan emphasizes securing forest carbon sinks.

To achieve the target of 34 million tons of carbon sinks by 2050,

it is important to apply various forest management methods to

reduce the uncertainty of achieving the goal (Yang et al., 2022).

The main reasons for the relative lack of research on reforestation

are the difficulty of securing the target site, meeting suitability

assessment, and long-term forest management. In the case of the

ROK, the cost required to secure the site and consultation with

the landowner are major issues. Establishing a reforestation plan

should be accompanied by an economic analysis of the costs

incurred in the process of land purchase and reforestation vs.

benefits arising from carbon sequestration.

The DPRK contains uncertainty in the selection of the target

site. In the case of the land cover map used in this study, forests

were overestimated when compared to the recently published

preceding studies (Lee S.-g. et al., 2018; Piao et al., 2021). This

is not only a technical problem with image processing but also

closely related to land use. In the DPRK, rapid changes in

land cover occur due to government-led policies, and a vicious

cycle of reckless deforestation and conversion of arable land by
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FIGURE 4

Distribution map of reforestation target by the reference period.

FIGURE 5

Prediction of stand volume between baseline and reforestation e�ect in the Korean Peninsula.

residents continues after achieving the forest greening performance

assigned to each region. Therefore, the shooting timing and

resolution of images that directly reflect these characteristics

could cause differences in image classification. To overcome these

limitations, monitoring through short-period imaging of high-

resolution satellites should be analyzed on the same method over

a long period of time. Also, in the process of specifying the

reforestation target at the implementation level, consideration of

land cover changes in the future due to changes in socioeconomic

conditions should be included, but there is a limitation in

establishing a model due to a lack of data on the DPRK. To develop

the socioeconomic scenarios, reliable statistics on spatial-based
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FIGURE 6

The potential amount of annual net CO2 sequestration by reforestation.

population change and urbanization rate are required asmentioned

in the socioeconomic path scenario study for the ROK (Song et al.,

2018).

As reforestation sites are applied to non-forests in the

present, they are likely to be more easily disturbed than forest

renewal in terms of continuous forest maintenance. In the

A/R CDM, carbon sequestration is calculated through post-

planting monitoring and follow-up management, sustainable

forest maintenance is the key to being recognized for carbon

sequestration. In the DPRK’s reforestation process, this problem

could be highlighted. When intending to use the DPRK as an

overseas reforestation target, international regulations must be

followed to enable long-term forest management independent

of the unstable political situation. In addition, as the annual

reforestation area is achievable when there is no problem with

nursery stock supply, seedling production and transportation plans

need to be established. There are practical limits to supplying

the entire amount required for reforestation from abroad. Mass

production of seedlings suitable for local conditions is necessary

through advanced technical support and seed supply to local

nurseries. In the case of the DPRK, to overcome its own

technical limitations, it is receiving support for the construction

of nurseries through non-political international organizations,

and these facilities will be able to play a major role in

supplying seedlings.

5. Conclusion

The Korean Peninsula was an area that was successfully

reforested from degraded forest until the 1970s, but changes in

land cover occurred due to economic differences after the 1980s.

As a result of analyzing the satellite image data, the ROK was

characterized by an increase in the number of settlements and

a decrease in cropland, and forests increased by 1,544 km2.

Since the 1980s, the DPRK has converted forests to cropland,

resulting in forest loss of 7,526 km2 by the late 2010s. The effect

of greening the space converted from past forests to cropland,

wetland, and bare ground was analyzed to have an annual net

carbon sequestration of 10,833,600Mg CO2 year−1 in the ROK

and 14,236,800Mg CO2 year−1 in the DPRK at 2050. Considering

that the forest sector target proposed in the ROK’s 2050 Carbon

Neutrality Plan is 34,000,000Mg CO2 year−1, reforestation is a

resource that could be utilized along with carbon enhancement

through the renewal of forests maintained as forests. In terms of

the international business of securing carbon sinks, the DPRK is

free from land ownership issues and has recently been promoting

a forest greening policy, so it has a high potential to serve as an

overseas target for countries whose forest coverage has reached

its limit.
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