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Abstract: This study aimed to conduct a comprehensive assessment of the potential
impact of deforestation and forest restoration on carbon storage in North Korea until
2050, employing rigorous analyses of trends of land use change in the past periods
and projecting future land use change scenarios. We utilized the CA-Markov model,
which can reflect spatial trends in land use changes, and verified the impact of forest
restoration strategies on carbon storage by creating land use change scenarios
(reforestation and non-reforestation). We employed two distinct periods of land use
maps (2000 to 2010 and 2010 to 2020). To verify the overall terrestrial carbon storage in
North Korea, our evaluation included estimations of carbon storage for various elements
such as above-ground, below-ground, soil, and debris (including litters) for settlement,
forest, cultivated, grass, and bare areas. Our results demonstrated that effective forest
restoration strategies in North Korea have the potential to increase carbon storage by
4.4% by the year 2050, relative to the carbon storage observed in 2020. In contrast,
if deforestation continues without forest restoration efforts, we predict a concerning
decrease in carbon storage by 11.5% by the year 2050, compared to the levels in
2020. Our findings underscore the significance of prioritizing and continuing forest
restoration efforts to effectively increase carbon storage in North Korea. Furthermore,
the implications presented in this study are expected to be used in the formulation and
implementation of long-term forest restoration strategies in North Korea, while fostering
international cooperation towards this common environmental goal.

Keywords: North Korea, LULC scenarios, carbon storage, reforestation, forest restoration
strategy
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Fig. 1. The location of North Korea (Study area).
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Fig. 2. Conceptual diagram of the study.
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Fig. 3. Time series land use map in North Korea (source: GlobelLand30).
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Table 1. Land cover transition matrix in North Korea (2000 to 2010)

3 E45 ExJo]g Fo|PE-L Tables 1, 22 ZoUTh E
Zo]g o= ARt AR 22| - TEZR] Apo]of| A
F2 9k 9191l 200017} 20101 9] EX|o]-g o]
Fho] M2 10 Bt AR WA Q] 997} FAHAR
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Land cover 2000 to 2010 Cultivated, Grass, Shrub Forest Settlement
Cultivated, Grass, Shrub 96% 4% 0%
Forest 9% 91% 0%
Settlement 1% 1% 88%
Table 2. Land cover transition matrix in North Korea (2010 to 2020)

Land cover 2010 to 2020 Cultivated, Grass, Shrub Forest Settlement
Cultivated, Grass, Shrub 87% 12% 1%
Forest 3% 97% 0%
Settlement 1% 1% 88%

208 (©2023. Korean Society of Environmental Biology.



(Random Forest, RF) 222 -85t F7t
stiek. REE HAlEY gae|Ee] shE Ho (1995)011

off AeE|gon], 747

2 Lo
o
25
=
L
b
i

Sttt ofell w2t 2000

283 AAdelgtE

o

Ofo

Table 3. Estimated carbon storage in each land use by literature reviews (Unit: tC ha™)

OJ

kel e Ry

A
HEE

O0rO 11
L°|__._Ll_

EZJol&
|t 2010 EAJo]&
2 85.9%9] AFEE X
AAFA AL, 201087 20204 EA]0]-&
St AR HOIFEL 71.8%2] AFEE AYE A
staleh. webAl, 201082 A= J3H9] 4
gA o] zpol7t e AS %

18] EXo]§ FHPHE E
HIE A%

¥
O{N
o
O
%
£
| T}

=

s

¥
T )

o,
Hr

mlo

£

oz = zx—]

] (over estimation) 2] 2771 &
1 EG‘QJ 1:]-1_&44. o:‘l/ﬂoﬂ = xbdo] 31% Z
7 Utk RFE

wA9e Qng
[e)

og o
&gt FREE N2 AA| BEA
- otalAl she Aol Higt
= (Out of bag,

N
N
—

Pl s HTome
oX oo flo Mt oo o L L

0.1.4

of digt

7Qrsted, 200097 2010 At
EQE F55E vl Exo]

A3} (non-reforestation) A|U=] L2 T

235131, 20108 20208 Atolo] FZHAH
== vl ExJo]&

2le 2 =5kt

2.3, 2%to| EbA MEHF TIjH

oo njF S giet H7h= EXolE
n-reforestation, reforestation)E 7|4t
5o 24 2ol 8
A4 S3UA
AAEAS
nza A7ARE Footom, 2
2 442 471AE 53

S
o
&
A&
=

%3
@gatol
F7 A8

Assessment of potential carbon storage in North Korea

7 E = 1=
WSS AFH 2 (reforestation) ALt
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(Hong et al. 2010; Tomasso and Leighton 2014; NIFOS
2015; Kim et al. 2016b; Table 3).
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Land use class Above ground Below ground Soil' Litter and debris Total
0 0 0 0
Settlement? 0 0 0 0 0
0 0 0 0
0 0 0 0
Paddy 0 0 69.9 0
Field 0 0 62.2 0
Cultivated? Facility 0 0 459 0 576
Orchard 0 0 51 13
etc. 0 0 459 0
Deciduous 64.07 23.07 55.68 10.13
Forest®* Conifers 5794 15.64 38.75 13.45 140.4
Mixed 63.14 20.20 4722 11.79
) Natural 4.17 16.69 88.2 0 109.06
Grass e
Artificial 1.15 4.58 15 0 17.23
Bare? 0 0.33 0.33 0 0.66
"Hong et al. 2010, Tomasso and Leighton 2014, 3NIFOS 2015, *Kim et al. 2016a
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Fig. 4. Land use change scenarios in North Korea. The A, B, and C represent land use change prediction in 2030, 2040, and 2050, respec-
tively, each using the 2000 and 2010 GloblelLand30 land use map (‘non-reforestation’ scenario). The D, E, and F represent land use change
prediction in 2030, 2040, and 2050, respectively, using the 2010 to 2020 GlobelLand30 land use map (‘reforestation’ scenario).
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