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Abstract: This study identified the characteristics of changes in forest areas of North Korea's major regions
(Gaesong, Goseong, Pyongyang, and Hyesan-Samsu) using data on degraded lands collected via monitoring by the
National Institute of Forest Science. The data, spanning 1999 to 2018, were cross-analyzed to determine trends in
land cover change, and hotspot analysis was conducted to confirm evident changes in the forest areas. The results
showed that the areas of interest substantially transitioned to other land use types from 1999 to 2008. Contrastingly,
the range of changes decreased from 2008 to 2018, with some areas regenerating into forests. Nevertheless, the hotspot
analysis indicated that hotspots occurred more intensively in the outskirts of cities and forest edges from 2008 to 2018
than from 1999 to 2008. The analysis also showed that the aforementioned changes were caused by various aspects,
depending on regional characteristics and social factors. This study can be used as a basic reference for decision-
making on the selection of basic forest restoration targets and restoration methods in inter-Korean forest cooperation
initiatives.
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Figure 1. Study area.
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Figure 2. Land cover monitoring data in North Korea.
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Figure 3. Flow chart of research.
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Table 1. Land cover classification categories and definition.
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Categories

Definition of land cover classification

Forest
Deforestation
Field and Grass
BuiltUp

Water River, Lake, Reservoir

Coniferous forest, broad-leaved forest, mixed forest and area with trees
Degraded Stand, Degraded Field, Barren Mt, Barren
Farmland, Herbal plantation site, Farm, Orchard, Agriculture road, Cemetery, Pasture

Building site, Factory, School, Warehouse, Parking, Electrical facilities, Water supply, Road, Park
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Table 2. Confusion matrix of land cover (1999~2008).
2008 year
Class Forest Deforestati ~ Field and BuiltUp Water Other land Total
on Grass

Forest 17,973 21,940 13,927 268 581 2 54,692
Deforestation - - - - - - -
Field and Grass 7,727 20,964 36,302 1,838 1,632 3 68,466
Gaeseong BuiltUp 20 142 483 226 13 - 884
Water 50 150 1,159 45 85 1 1,490
Other land 628 279 1,943 57 234 4 3,144
Total 26,398 43,475 53,814 2,434 2,546 9 128,676
Forest 41,842 14,488 6,181 536 274 1 63,322
Deforestation 1,241 9,510 2 - 1 - 10,754
Field and Grass 1,034 2,606 5,137 275 209 1 9,262
Goseong BuiltUp 72 64 249 4 10 - 399
Water 102 96 594 9 488 161 1,450
Other land 394 364 507 24 87 27 1,403
1999 Total 44,685 27,128 12,670 848 1,069 190 86,590
year Forest 37,231 17,089 17,577 2,142 643 0 74,683
Deforestation - - - - - - -
Field and Grass 4,857 6,316 56,757 3,962 1,125 1 73,017
Pyongyang BuiltUp 2,605 1,528 11,489 8,454 465 0 24,541
Water 107 96 171 103 2,534 0 3,011
Other land 125 37 177 3 263 1 607
Total 44,925 25,066 86,171 14,664 5,030 3 175,859
Forest 60,353 23,289 7,390 403 109 1 91,546
Deforestation 636 995 959 30 21 0 2,640
Field and Grass 4,156 10,981 6,426 821 165 2 22,552
Péya csan BuiltUp - - . - - - -
Water 159 372 189 144 22 0 887
Other land 60 121 112 11 45 2 351
Total 65,364 35,758 15,077 1,410 361 5 117,975
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A& 3} E’ixﬂ.‘ﬂﬁ}«l Zpo] 7k QAR o] A o] Fiko = ds o2 HhEth(Table 3).
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Table 3. Confusion matrix of land cover (2008~2018).
2018 year
Class Forest  Deforestation Fieé;lasz;nd BuiltUp Water ?;EZr Total
Forest 15,665 7,975 2,542 41 73 - 26,297
Deforestation 10,831 27,980 4,284 220 90 - 43,405
Field and Grass 4,250 10,827 36,956 1,139 411 - 53,584
Gaeseong BuiltUp 79 336 1,234 715 64 - 2,429
Water 72 195 293 26 1,946 - 2,531
Other land 2 0 2 1 4 - 9
Total 30,899 47314 45311 2,143 2,588 - 128,254
Forest 37,870 5,178 1,364 144 85 45 44,685
Deforestation 13,406 12,088 1,263 221 68 82 27,128
Field and Grass 1,304 1,221 8,409 1,353 275 108 12,670
Goseong BuiltUp 317 291 189 31 15 4 848
Water 8 19 78 35 251 679 1,069
Other land 0 0 1 0 0 188 190
2008 Total 52,906 18,796 11,305 1,784 693 1,106 86,590
year Forest 30,768 8,399 3,752 1,600 406 - 44,925
Deforestation 7,981 14,053 1,906 902 225 - 25,066
Field and Grass 2,725 5,056 68,245 9,631 514 - 86,171
Pyongyang BuiltUp 528 664 4,867 8,288 317 - 14,664
Water 46 40 162 210 4,572 - 5,030
Other land 0 0 1 0 1 - 3
Total 42,048 28,212 78,933 20,631 6,035 - 175,859
Forest 53,774 9,270 2,038 114 169 - 65,364
Deforestation 8,691 24,504 1,340 559 664 - 35,758
Field and Grass 1,263 2,629 8,863 864 1,457 - 15,077
Hyesan- BuiltUp 85 515 219 485 106 - 1,410
Samsu
Water 5 20 32 21 283 - 361
Other land 0 0 0 0 5 - 5
Total 63,818 36,938 12,492 2,043 2,684 - 117,975




o] oF 13%ha& Atgo| 3| Aoz & 4= Qlch 1A
&2 200849 HjH] AFHEFAIS W 2 Al
x| o] WA o] Foj5A At WAo] Friet
BeHE T Table 3, Figure 4). 743} 148 Abglo
oz oA Aoz Wk WEo
&= Zog wasial glou, 4
gt W2lo] 77} oF 8%dha, oF 5x4h AL%} o]
AN ALAoR Fuspt WdHe o dd
(Figure 4).

WS 2008 AFHHZA v 2018 AFRlHA o] oF 2.9
i*haﬂ 7”‘°P°1 e w2 OMZIUJ &2 02 Ak

200851 ualoﬂxﬂ 2018151 %Puﬂxli Halel W27 20081

o]0l 4 20184 A 0.2 W wHo] 217} of 84
Hha, F 8%ha oxrow watstedeh. ol 2 Bafo] 4t

Ho] B Y3t Abdel Jge avta FrhE,
el E“Xl‘ﬁ 2 *PF%] S| EE L QAR st at 2
2 EA9] AL A &HQl ATE] 7} o] o] 7] 7]
ool 2|7} SAE I e AoR EAH
Ak Aabg=o] AW AL 1999 HE 2008 W 7FR] 4]
A S A2 H3Fstg oL, 2008 FE] 20181 Afo]of]
£ SRR HalEo] FA3HGItHTable 3). 4=
deahl 55 FHe] Al o] slEET 9l o), 4F
St Aol AT} 2] W 229 1R A HolA]
A7} S7Fhe Ao® EAE ) FlAkA] X2 AR A
ooflA] Abgle] 3lEo] WA A0 & WOk Abpat
2 A&H 07 AR A 7L Skt A2 EAE 9
Ch(Figure 4).
Lz}—:im% E310] 2008 dHE 2018 @717 0] Ht =9
Ao A A Wsks vlagt Ay 47 2o mE FEFE
2l H‘E‘Oﬂ A Aol 3lE e Ao g gehEw, Akge] 3
R 2o Myt E3leta e AR BEAE I 18
U QRS daks B, *L}'%H ol A Ab7HsEA o

52

2, H5t Z2X|0| AN Walo| THNE £
) 1999 R E 200810 Aldw wste] gtael
N3 19998 2008 7HA] Ak ol A & 4], 54|

g 2A 20 Wgle] djste] ERGETE BAFAA Z-

- sief. #A=e %}% H"é%—%ﬂr A Ao
e mAPEE Q% AL

2 Fyo= WSt T
Yagolu, AEL AL HA9] F7let @A 77
xo) Baroz Qg Ao Bk $olomo vish

L]

= A ARE 9193 wste] whet FRtel = A
Ao 72 FAtEKFigure 5).
sixzel WSk AR o e

T.?: 1=}

O] Widho] =& A AofA] WAYsIITE AR 2] ¥Mt=
AL Ao 2 AFEA FAA G| WER A 9S
STHOE gtAagro] WSt on, S e] A A<
o] 7} FHoA = FAAR gt AFlA-go] wol Ay
3} th(Figure 5).

Hoko A e}t x| W A RO| Ml A HETS

O & Z-score 9.39] =2 FrATo] FAEYTE 1999

2008 7HA] Hoke wmAIx| oo AfEl Fefo] A

347} skl 52,121/}, A9 x|ejo] ZEpe 2
Ak

>~ ofl

© g I

Lo Hr oo
o

ok
o, &
e
Jzi
ofy 12
¢
o
rE
o
N
T
oZ
ob
pac
v
w2
=
=
~
S
®
é

o
jubad
o
Hu
u)
=
t it
i
o
off
o
R
il

mor
0.
i

s

o
=
o
o

lo K 1o o 1 @ oy
ro
o

2o
B3

U xo
i
A
o
ek
rlo tu

L o
L

N
S
o
a
o
o
Hir

b
2

>
&

Ir
oldh
)
B
f
1o
‘T
Lo
N
o
[
>

> O
o
pacs
lo
=
)
+
M
=2
S

oy Mo
>
lo
g
flo N bu
S
}OL"l

»1
o

>
4>

M

o nz R
2

o

~ 0%

SL

Loloo ﬁ
(R off

ot H

lF s

off

N

oz
— oz
~1>
w T
:l:

SL
22
2
ol
R
i

FAA] YE7] o
7He] Ao Hr} 3k
/‘J_i’éb« Z-score7} W)
tHFigure 5). o] 712 At oAl JEHom
dojd Zo] ofye}f m= A oofA WAYsk= A o= wk
Hroh Se4atd el =8 A HUEHY 205 29,
Ak A= whrEl Wol AR o s sk sls} Alzkst
g AeR Eﬂﬂoi olgfgt A= AF 9] H-go] A A
©o 2 FhElthKim et al., 2015).
§l~§¢ﬂr‘=‘*4£ E3t0] 47 R olo] BEalEy X

o] B8 B3t A}, Gojx9} 5]
_]

[> o 4
ol
o>
lo
it
T
ri;‘;
Ql',

[e]

xR

o &

)
o SR

o

JSA oA

o
1_
[#

op
rSL‘
el

11

f
o

27 29|

=i}
P FolA gol WAYsh= whd,



468 BEILLIMPHEEEE A28 A4 (2023)
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Pyongyang
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Figure 5. Hotspot distribution maps of forest land cover change(1999~2008).
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