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ABSTRACT

The Strategy of the Restoration and Conservation of Deforested
and Degraded Mountainous Areas in North Korea

The purpose of this study is to develop the strategy of the restoration and
conservation of deforested and degraded mountainous areas in North Korea,
through inter-Korean cooperation in the field of forestry. Previous studies fell
short of suggesting realistic inter-Korean cooperation projects for restoring
deforested and degraded forests in North Korea. This study contributes to
suggesting practical, feasible projects for restoring and managing devastated
mountainous areas, 2.84 million ha (2008, base year), by scientific approaches.
The forested area of North Korea is 5.22 million ha in 2012. Since 2000,
deforested areas have increased by 13,464ha per year on average. Between 2000
and 2012, about 160,515ha was deforested, which is 11.7 times as large as the
newly planted area (13,680ha). Thus, North Korea has experienced a very
serious forest degradation. Although the North Korean government recognized
the critical issue, degraded forests are more likely to increase because North
Korea still faces the issues of food and fuel shortage.

This study explores how to restore deforested and degraded mountainous
areas according to the regional characteristics by focusing on study areas in
which GIS data are available from 2000 to 2012. Based on elevation, slope,
and canopy, indicating the accessibility and the risk of soil erosion of a region,
we defined three types of potential projects: Agroforestry, A/R CDM, and
REDD/REDD+. Also, we consider the threshold of those projects: the elevation:
600m; the slope: 20 degrees; and the canopy coverage: 50 to 80 percent.

From results, we found that the low slope area (88,553ha) is appropriate
for practicing agroforestry that targets not only forest restoration but also food
production. For the high slope area (71,963ha), the A/R CDM project is
applicable by targeting only forest restoration. Because high elevation limits
human access to an area of over 600m, for other areas at high risk of
degradation due to the low slope, we may consider REDD+ projects. Depending
on the coverage of crown canopy, we can apply three types of combining
projects: (1) agroforestry and REDD+, (2) forest management and REDD+, and
(3) REDD projects. We also suggest REDD projects for steep areas despite low



vi

elevation (<600m) because of soil erosion risk.

For the success of these projects, a good relationship between South
Korea and North Korea is necessary. For inter-Korean cooperation in the field
of forestry, institutions such as laws need to be established. It is also important
that a national consensus can be made before inter-Korean cooperation projects
begin. Thus, the government, research institutes, universities, NGOs and other
public agencies and private organizations need to cooperate and involve in the
national needs together to build inter-Korean cooperation. In order to overcome
the political difficulties and uncertainties, we may build a cooperative system
with international organizations and use international conferences in the
academic world.

Researchers: Seok Hyun-deok, Kim Young-hoon, Lee Yo-han, Koo Ja-choon,
Park So-hee, Lee Chan-hwi, Yoon Taek-seung

Research period: 2014. 4. ~ 2014. 6.

E-mail address: hdseok@krei.re.kr
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57 Aol R4 HAEH

22. sHIAR[2MO] &

gH e dHgs ETste A Oﬂ AR ERE £3FH A5 FIHA
7171 918 200349 Heke HES
for Development and Cooperation: SDC)& FEUA S FA3IH ). 4tujg 3
2] (Sloping Land Management: SLM) Z2H E7= S H % FUTS AHETEA
2 A8t 3719 A€ol &A1 wA (Sloping Land User Group: SLUG)E A #
AT o] A& FHEAA AH AHHIEE o] & F e dEE BT
sAol Axd F SAAHEI 3 o FE RS ATHSDC 2010). ZEZA ET}
AFE o] Z 2 201337k 123709 SLUGZE 2 | ¥ A HH(SDC 2014).

o}L
f
fol
oX,
|
[~
O
[~
N
i
el
L)
ol
v
g
7]
>
aQ
<}
=
o
<

¥ 2-5. SLM Z=2HEof FelE SDC o &t o che =

o *HEUR) SLUG (1)
2014 520,000 (A1#)159
2013 325,250 123
2012 311,400 93
2011 305,636 87
2010 444,109 63
2009 287,888 34

2} & SDC(2014).

i)
1
okt
2
Au)

7o ZzAEY FAH e 43

rlr

B2 3
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TESARSAH LS AHHEAS FAANL FE IS FEATIH AL
B Z2-3 MY ASLE 9% saoE ATA ey BAS A&
Stk SDCE Z2AEC 7]&2¢ WEE e 2008 =74+ 5 HAH
(International Centre for Research in Agro Forestry: ICRAF)89}2] &8 71
ST ol AHA ZRH Al A A S Vwto g 94l 7
&S N, AY, gty A8 Fod AR A4S JAFsAY. 23 o
St A8 A AA AHed dRAM AFE s, L ARE A

goz Eilo HZASH 4dEd A2"ES et
20139 8¢, A|43] =7} Al EY YasNA ZEINABIAL SDCSY 3
o FAZIGEY AdE Wol =7t AHEY A F(National Agroforestry

Strategy)= FH3tL, o] HIEFOZ AP EY 10713 AY & FYsA. o
E2 20239714 g #AEE A AEEd BAA WA S 409 ha® 24
e S EXE, 2011~20159 F¢olE 157 haEs Y A Folth(SDC
2014). 205t haoll& oFAl, B71 57, WA 55 Awlstd &25S &8, 305 ha
de 55& AN 2AE 24T Agelt. =3 AYAA HHS A oF
AR, 32 5 3HAdE AL AA" 509 hags 248k, 805 hadl ¢
HE 2AFY saAEAEY ASEAE AAT AYol,
3. &2

S0 AR AL FHALE o] &5t AT A AA A& o] Fste
O A 7|2 2 23 goh old AH=E 4 F&o] F48 olFRL

ZRAEA o] daha, Aq e AFr|de At

8 o] AHE T % 44y " A77|HEY FAZ YEYTY dF0 2, SIM
& dg 3 5 N
1, T AF4e AAsd B3 AAES w¥dE 59 948 G
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a8 3-3. iR =+

_?l
=
e
ol
Pl
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¢l

| 4d(2000~2012) |
[

g — H A A - Atd i HAMY — Ak
(16% 516ha) (522%t ha) i (1¥r3,681ha)

(2er ] [anow ] [ ecoom e
| | |
N
[ #exa | | a=e | | As=<o | AAE>20°
I
! | \
‘ F3esds H s H i ‘
<50% 50~80% >80%
| ! l
‘ REDD+ ‘ ‘ REDD ‘ ‘ REDD+ ‘ ‘ REDD ‘
(type 1) (type 1) (type 2) (type 2)

249 B 167 Slehae Y 24 A A%/h54S 1St Ao
e}l 2 EH T AR CDMe A §3td B8 & o IAFF £(2003)= A
H AALETE 205 o]l A Yo A4 YA Holgts AFAHE AT
ghA o] gholl et AAHE A FolA BAETF20% "Rl A9 EYRA
o 9ol Houg AYFAAET 4G} e AW, AT} 205
ool Ade A% A EFHAS Yol D2 AR CDME F3 4YL
ZA s oF gttt ojuf, oju] A4AHE AFHE SEIE 600m PIFHe] H o] ThE
g Ao HFestal Arge AdvbeAdel dua ddst it

124 59 FAH A 5229 ha 7F&d AH AL 2 33l g3 AA

o] & L= 600m "] AHH 1,554,041ha(29.77%)°l U3l A1 ¥+ REDD+
AEE AN EF gt Aol Thedt AY FollA AAETE 205 o] 4<l
Ade EEA Ade st 4ES It E FA A7 REDD AR (type
)= ANt 3, AAETE 205 P9l A S T A AH, § 3
2 ¥ % (canopy cover, canopy closure)!19] w2} REDD+ A& F3T A g o]

10 FEZ 922010)= T ILE 600m ©]3t A HoA A/R CDM A o] Ajsttta st
AT} o] AFdAE TILE 600m ©]F] A 3,665,959ha(70.23%) AHEE Y
Aol AH g sy A& 7hsAdo]l E& Yoz At AFAdA A A
95} Ao},
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oF Y42 389(2005) L A&7 A EAY #Y BF dgdoA 4
TF Jle s FHA7 HAllMe FREHAEE 50~80% TEOE FA S
A&7l &= A A WFS Twol sty P T wekA o] e
7N1Fo 2 #A 4 AY FoAM FRHLHEI} 50~80% HE <ol A= A
& A 7S fAE A AEOSFAE S RS A8 AT dH 2UE 44

ol
-

ofN ¥ 12
S @ e
> o
—‘il,

E

UJ

O\

x

=

©

;

=

LU

12 W
oXx
i
>

2 A OA Y 2y

<13 33> W AAYE 54 BA L <E 3-1>3 2o A HE2 AR
A 2~El (Geographical Information System: GIS)2.Z2 F43} T}t &3 AA, 4
T-< (administrative areas), 73 A= (slope)!12& DIVA-GIS(www.diva-gis.org) 9l A A
I 27 B9 ) ARE 439t A dF3 2 A8 ARE Global
Forest Watch(http://www.globalforestwatch.org)®] &7 A 513 &85} 0.

11 Global Forest Watcholl A A &-3}+= 4} ﬂ olHE WEWE YA AT Ao,
G SUE o] 49 A Aol 24| Fi‘ H % ]?-_r** 4“]6“3} 34 =+ 30m*30mo] ot

12 DEM(Digital Elevation Model) &2 3 H’é EE 30mx30mo]t}.

13 M| HE theto] Landsat 7 ETM+ 914 9402 24 A LR 4 EE 30m<30mo|th.
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E 31 AMREY FY WA
w9l E=(°), %, ha
A<} i PR w7 a7
ZAAE o=
22| 20 wgk - AEd 88,553(55.17%) 160,516
A | 20 o] - A/R CDM 71,963(44.83%) (100%)
50 gk REDD+(type 1) | 421,377(27.11%)
Abgd | 20 wlgk| 50 ©]4F 80 wlgH| REDD(type 1) 304,697(19.61%) | 1,554,041
A4 80 °]¢ REDD+(type 2) 22,028 (1.42%) (100%)
20 ©]7d - REDD(type 2) 805,521(51.83%)

/\

—

At

[==}

=
[S)

o
=

CH

o

AFX

2%9 . A/R CDM, REDD, REDD+ AlY Ui o] Bx:= <719
<19 3-5>, <19 3-6>, <19 3-7>, <19 3-8>, <18 3-9>9} T},

3-4>,

T8 3-5. A/R CDM L&A

32
Decimal Degrees

32
Decimal Degrees
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a2 3-6. REDD (type 1) tH&HA|

a% 3-7. REDD (type 2) i AHX|

32
Decimal Degrees

0 04 08 1.6 24 32
- Decimal Degrees

T2 3-8. REDD+ (type 1) CHAHX|

% 3-9. REDD+ (type 2) CHAMX]|

0 04 08 16 24

32
[ Decimal Degrees

0 04 08 16 24
-——

32
Decimal Degrees
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(Alley Cropping), 4+# % % (Forest Farming), % 7FZ4H(Silvopasture),

2 (Riparian Buffer Strips), %% % (WindBreak) 2.2 #F3THAFTA 1997;

Alavalapati and Mercer 2004; 7 A& 9] 20059 A A<

El-2)

Aol metM =

ofy
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o o
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E
=

Aol A vk Ao AAH, A5 A
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1
| Y

ATH weEbA o] Aol A
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.
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o B
BT %o

AAE =AY WAL 88,553hac|t}. o]
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9] 2005).



421,377hao|t}. ol A

T
|

28
A

wH mMWﬂM &a ol mﬁﬂ]ﬂ T muroﬂnx&mu
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N U T - Boo S ®s s O
g - I No = Am o% e e
RS IS kX . oF X —
Sl R o w o g %o ol - ﬁ A S S
g W r ~ © K ~ B oj N N 1
S~ NI v s L E T om P T
[T S SN 0 —_—
o O X %0 No ™ — 1 op 1w ~3 d.o o X%
< = Mm_ul.c o B - i o CURCY 22 = = [\ N,ﬂ = of

_ ~ = = -

I T R L ol e T
. [ —

ﬂM%JAmﬂM ﬁoﬂhuuﬂﬂm%%
= T B o) Ho - K o _ — e

m R = AR KO Y =

i  do B Woo o = XM T
g - (Y (g oo W

o © = T ol [ I VT R S
O = N N X X o e 7 A N =
W R o B ® < X oy & @ oor X0y ®
R T R K < AR oy R oo mm S .

3t

5

A =%

[e)
3099l 550 /ha, 403 9|

L

30 d ol 575%/ha, 4013 9 350%/ha, 5013 9

JRE 5o A B9E 2

L

T

oA

-
L

30 9l 400%/ha, 40139 250+ /ha, 500 200%/ha, 60'd o 20%/hal.

2](2005)

L

T

o

o 4
by,

=)
=
300 /ha, 503 9l 200&/ha, 80'd o 20 /hal.E ¢
<]

16 2 A
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Fok. 2321 ¢] o) 3] Ak(dehesa) Al 2~El

5]

Aol Wa

AE ha¥ 0.2~0.47}8, %

2~3

Pat

2~41}g], H A= 0.4~0.67}E],

o
-

FRohHE9 9 2013).

3

£ AA

32. AR CDM

At w

71,963ha°]| .

ok
=k

Z o
— =

g

o] Ao A
A ™, 20004 F-5 20123714 A"

32 el

s

el

b, Az

3

Had HA 501 d FF 2kH o] ofyglofor

ez 3] wEol

=
=

Heo] Aok 19891 oo ttdo] o A™ EA

o} o] $-7#(2014)& YA

17.5% has

L
| Y

o, HeZ 9(2010)

3

TR

G Arsiire] HlA
A Tt A A 2ol thE EEkE o] lofA A AA BAl AF- o] oyt

A/R CDM At HAH A=
d EX

3

%ol = A/R CDMAFY o) H]

Q]
=

o

79 haoll

or

NI

[e)

2

ox

4

e

-
of
oy

ol
N

L

ol
N

A =

=
=

2 AAS Yedth A4 =71 19,042ha

(26.46%)Z 714 21, 37 ¢ 5 (13,268ha), &7 B 5(9,644ha), 75 (8,987ha)

7V AEE 1 HE oYL
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% oF(427ha), 714 (48ha), FE(Sha)ys AA Az ARG A 2A| 35}
1%2= A =HA Fskth B Ad= A Y AR AAY S 55 A
Mo E FRIs ok S A AT o], O]T;’L(2014)O
305 hadl 25 1t F A9S A F =
Aot gttt <1 3-11>%F o] HIAHE AR fﬂ & A7} Ak 8l
SAE RS oF 817] wZ ol

1_,_4

T8 3-10. HHz2HE AR Xl 22 O 3-11. AZEe| A E AR &K

aaaaaaaaaaa

4 8
- Decimal Degree: -—— Decimal Degrees

3.3. REDD+

REDD+ &4 &S 75sta 4AHY B4 3 S HES7] fsto 49
Ae7 FH s JAste e Dot REDD++ 7] 28, Axd 2 4
A &9 (Afforestation, Reforestation and Revegetation: ARR), &7 A &



(Agricultural Land Management: ALM), 4+H¥
(Improved Forest Management: IFM) 5°| F7}8 e o|t(VCS 2013). Z,
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(SDC 2010), SLUGE % 10ha A= EAE TTATHXu et al. 2012).
MoLEP2 #&-3doja A HIWAs A83t7] A8l 4497, 9477
#, tiste] AEIMES =3etes 74 < WE°] SLUGE w531
‘E} SLM FHEU 4 SLUGQ] e 8 9FS At A de F
A= ol AAAEE A Edolde AFH R AT 2009 o =
3o HEaEe] T FH A EA T4 (Kunming Institute of Botany: KIB)O]
A Algste Edold 20 Fosta, 2010+ B34 Fx& X
St 99 vt A de 74, EFold HEvh ARASS AT dT72A
2 9 Afol €e7l= Pe(SDC 2010).
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jals
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£ AF £ A2
] @ 2oz o 8T ol9dE Bde] AP RAL SR
HAFE F7AA7T AYS B A AT A BAr1ES H g



=
o7 g ow ha@d 22 AF &

H, %Olﬁ}.

Aol H o] o] mAS AT A, et AW E 44 A4S HEY
Tkl 249 FUtetR L, A FHFE 44 A S WRY s
189 F7hetdeh. Aol o o]mzte kF o §QlE 20% A 7|AL
EXo] g9 &Y AL E FFA AT (Xu et al. 2012)

Ao e od JFES Al ol £ A AR AASE Ao
il 39 94a$S F3 HgEdol AR

+ a4

E 487M1A & A AsAth(Xu et al. 2012). ojw] AHH F

I} , okQ AL 28 AT FE thEFH Fo|A
o} 2 Y o}H)| 2] (Aronia melanocarpa Michx)= & ®

SLUGCIA 7H Q171 e A& F stutoltt o] AL Jhgol ul¢- A8t gt

EYdAME & Aetr] wiiol 53ke] Aue] A Astr|d uj-- A ettt of
Yo g E ZE Alolof 0.6~1.2me] FO=E 4~6m HAvith A AJSHH, 21

Hole A4l m3 2kg AEY ¥& AT F JthH(Xu et al. 2012).

-

A& Y F(Larix leptolepis £+ Larix karmpferi)> @l & A4tstA = &
At HAFol7] Wi 2UFEOR VP FHNE F£Fo|g. o)A L FAE
Atolell 4x2.5m A S E ha'd 1,00089 BEE AAHFTH(Xu et al. 2012).

ZHFTAAN FAFA, ok, v, AR, BU15, FR)EY AAFF
WHElE A g S/ AZARE 5 &5 TAAANAHT. AFH S+
F A Aoz 9 A, 17wl 2 (upland 1ce) Aot FEAER
HAE L A=, o9k 22 A= tadste o7|A X3 s E 54 &



59| AAito] ZASIHS w T2 FFo] HES &S AT & JA dho 4
FORE BAST, T YA SFo AT 22X 9 AR E ZE A4S =4
Ao AL S Eol= H Y ZIHFTHSDC 2010)

| HAS vtEsT o5& ZEAE 1

3~8m {tA 2.2 F 150kme| A £ElEE AA ). L€
2 FE A= I8k (orchard grass), &2 (alfalfa),

ZH(clover) 522 E7|, 94, A Y e /=5 AIRE AFHT. A&

Elg &= 70~100cm AEY Z o2 AW, AAE7} 15° H|HES] AHH[ e A =
8~10m 7tZ4, AALE7}F 15°~30° Alo]el A€o A= 5~8m 74, AALE7}
30°0] 4l AFH| o A = 3~5m JFA 02 A AT LEFg] Alo]dlE= 2l kAl AL

.
S 9% AL Hud, AAE} 150 0w FelAE S5 FL AL 15

o] 2l X A= W (upland rice), &, LT 5 A =T (Xu et al. 2012).

SLUGE « @92 YEAS Aty A4 BaS Aatsta o =71

5
YRR AY AFEY AFEAS AAFHE § 2]
e

ATH(Xu et al. 2012).
AEFEL 3o SLUGH 200m” =5 F 719 SLUGH 300~400m” 7+ %
FolMe AT, 4, AT, dF, Bl
1 glom, ofE o g, BT,

=
GHE, 2UFE ST 474 RAES A7 2,00089 EEE Y4
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A2 7IHH, i BEEES g M 4dsdd o] &8 th(Xu et
al. 2012).

Fruit tress + ~
cover crops

Hedgerow
+ food crops

éﬁzgg%s;;;::;zg’

2} &: SDC(2010).
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B3 A H 22 1990~201097F 8207 haol A 5665 haZ oF 31%<] 254
% ha7l AT FAHFIHTHFAO 2012). H T 5397H2007~20119) U 2
ZHHALE Y 28 ha, B4 F 43 590 & A= A& 9T £ o,
g5 S5t fad Ad S Rt d 4 Aty =¥ aga gog 2t
Bo] BEojg|ojof & Aolth(AFE A 2012). WA A 1, 23} X A=3LA & o
A Aol A%F 109 has 23S A Ao HFo| & o, B3 4HH 9 253 4
o< A7t 10% hag 22T F e ¢k 29 2 o]y HEo] IQog o=

o)
=

=

o Hr or(r
&
1o
[\ @)

001~2010d AFH xA 10701d Al 2 1504t %
dHA Qoy, FAA 29 A A= SAHA G U

AE ERE 5] 2]
B23A7 5 AENEAS B HxI 2PAAL 2001d 39 74 ha,
2002 79 434 ] ha, 20043 15%F ha ©]H, 2007 9= UM o] 69 63
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