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= 0|8 HLEZ JHE X YEHE

2 HoME =2E0I18 ZLEHEY Jig 3 Hedl ddds g8 2E0/8 ZLIEHY
HA S 2220t 2510 ATHEC 2 AP0M= =E0|8 ELHEY 2220t & 5otk
SEJHED MK 2HE|E fle 2L 2o SHS T HARAIIER GISE g8t
Ciefet =E0|8 HEEM 8 ZLEHY gYEo| 2oto] HEstty

1. ZE0|Z 2L HE X ERY

1) =E0|8 ZLIEZS| 7HE

:

& 3 EX|9ES] Hak= 19909 ol H AARC=Z halo] o=l 3lom
739t 2 X|&7Fse i) gdsiel 1 $8/d0] 7ESEAL k. EX]ol-8Dat
EX|uEe] Halof tigh #halols A XA SRSl digh gk AlaL, EX|0lE
3 & wste] @9l wehrt REld X&7FsSh Ws 93 oS 5= 3ol 9l
o EX|ES AEAle] % Bl 7|50l tith 9TY geks 2t 323 4EA
X3 7ol 712AQ1 x|3Eo|cH(Yadav et al., 2012). A& 91, 239 (2012)&
1980 2007 97ER] M&A1e] EXPIE S| (8 Hal vt S2AH g

42 EoM Exjolg3t wEAA 2 wEolg ekl VS FETORA B

o)

1) EX|0|&(Land Use): H8El EXIE QIZto] EFet =XE M1 0|83%t= AE 2|0[5tH, EX|0|E2]
2| 2T 8 FAHe! LRI el = ArR|o] oAEFIEOR LA E(FEH. 2006)
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©x] 3l HE} 24 njle] HE} ol IPPTIKIE BT Z36IH AIAE EX|ol-83t
EX0E fdghiA] T2|a Hakex]o] thE el 34011 Ok A4S 7Hko 2 ke
nj2fe] Exjol gt EX|TE HelE of|Esk=t] o83 4 ot ¢899
= 371, BAVE o AR 7IeY AR CE Qlste] EXE ER= 7R
Al &gFofe] sligtict. FEHEol loiMe S| Al&shal Fgh ¥t vt
9 HelEx7} Fas5inR 939dE E8S dFdgArIse] HY
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He 13t R&71ee SR 7Fsh At vl AR 1R AR
28 7hsstt. &, == Hslol tigh x|&A] e Fol FAlol] Zag AlRe
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931,
I
N
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¥z

thguieo] 7hsain, AlS7bsE YRS $I5jo] FEo] MelE X|4H o MeKto
=X AEe ZA1E SolsP Y 4 QI mUEY WL A AAE 75 &

2) O|5€ 2l. 2003. RE0IBZUEHZAA F=xYe A7 IEHTH. p6
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ARl A& WArS AAskal WARERs ulEdsto 24 AAF o1 EE&ER]
7k TS QUL Jlom, AIAIGA FEolE FHe HBRK|He SEE AAR S
2 - dslr] &gt 7| EZAIR R B8 7Ms3ich
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of
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3) St ZAXITHY XISt HWXIsX[7HZHo| SES0F 2004. RFA.
http://www.rfa.org/korean/in_focus/135681-20040509.html (2017.3.2. &%)
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FQFA H AETIEAL AR TR SRS RUETY, o] 8 8ol
SELUCHCY 2-3>, <F 2-2 X)), AAUEIEYA 1-237|2RE 0] FEHS
NS BEE BIXY 2 HBAY FEO1E RUEHT S 39l 3RS IR
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Aelol Qi WlEESHE BeRlel TPRE BRHTEY 4+ U o Sol, 2ED
=GP B9 ol Baxlole mUER Fomm Pukeo] FEAY vhA
B 49, BUST A £Y, B0 T 9Y 2UHY A RI9g &
oict

d2-3 | AMEYE HER0F MR EES Rl QXA 2

Bl _seueasogeusy El  wassnazuye s
Ry T E [ 9| 12| £X|0| 8 Ha} 2L E T
23 AAS 3 Aene 2o shel X1 32 Al
S5t FEVE S 2UHY A ozto| XEE FPMAY
w sielHY ol=ar 7y 74
[ 2 | ggg‘,fﬂ';f% %‘g:{i SN 2 I A
aEEEER =t e
JeEE 75 U ETS 4E (11 g;’g*;ﬂﬁ %ﬁ ?;Iiz
N s ooangna sunuas HeEHE 34 3 ALd ol Al
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Az ZEATR. 2016, SEAMEEE S2F0F E= Y SR MY VHET. SEUSHE. 1H p8 ZEUSE
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1

2
EASX 2LE 3.92 3
SHAILE % EYHU=E X 3.82 4
HI2EsXY(SeRd 8 "ERY) 3UPE 2= 3.77 5
Mt g STEE = 377 5
EXlo|g 3 EXmE ZUEY 3.75 6
LR 22| n 7
SZEZAL 8 SR 7K E8 3.67 8
312l ODA AKX SZHEE & 3.39 9
2 8 USAEE A" 22 3.38 10
NNESTFE 75 o SUYE LEZAE 2K 3.36 11
siel EX|0|g Ha} ZLIEE 3.29 12
sl pdelmat e 1o 3.24 13
SXY(H=, 55) SU™PE 7% 319 14
AuHE 22| ¥ 3T ZUE 291 15
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2. 3E0|2 HLEE HA 3 ZEZ0}

1) A48 7|l S E018 2L EHE A7

]

'EO AR H olgl Ut HE, B "EXO[&A 7|2 Do mEHE, =
SRHEAAE 75510 EA-ZA— et FHE Bslke drole sig ARE
Al-2AE eHske dloll Zgstoiof Jittal HAE O] Sl =083} HH AR
A ZAE getshr] f1 REo| 89 Hslet EAIE EUE skl ofF R it
FAIZI7] AATE 5] B QsItH(olFE £, 2003). EXIOlE W 1]Eo] tigh &%
= yefslr] SRt w&olg RUEY FHe 2o A A4 3 #EiEnt ofu 3
AR FA WHelkE WrIsh] St VHRiER E8o] Thssiti (T €,
2011). wpA AAA Ol FEEQ] S=dEE flol 529 Halgde Hefske =
ERUERo] EFoln, =083t IHd vt 3R B SAPEE €85
of RS s Hefshs o] HasH(AE-ol4d, 2010).

=EO|E EHH% M7 7g=ol] Bgstaiat sk AR Beiet 8Fordz
Tt K| E R|=8H(mapping), @F 4] AAPE B, HEe 8ol FH,
oA, @A, UIEH £ o] &% Y] 2& BHE AFshk=t o83t <ad 2-4>
Ax). FEolE EUHT AAY A7K|H @9te AAAE (Global) - =71 (Korea)

FAH Dl E XGATE 79k 7 ZR|F S| BUER AAZ 72
4 ok FEOlE RUEH MAS E8Eoks BF B9 Al B4, At
g, A=, Sl ® A 2UES, AR ], 2 5) EUER>AMRE EX]
olg 3 u&, H3} SAY 5 IS E= o] &OleHR] 1et R A
AP %!%, EAAR(=R, 2x, A5E # F2 AEE §), A=A
), AR HE, A &

sh/AAl B GHEE, WK, S, 298 5) 5o Pokr 1w

J

/‘;
il
E
2]

)

)

ol

olrl

5) #HIK. 2017.7.26., T2ES| AlE U 0|0 B3t HE, (HES A 14839%, 2017.7.26.) M11% H128%
(EEOIEHEHIAPIQ@) FEX|OI7H 7124, (ME M| 148393, 2017.7.26) 12%.
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S 24 DBE 754 Whe 4] AACITH=EAZEREY, 20179). =S} DB

URHER] Bk APEA o ST A2 ERlo] Golstz HSlK| o]
J 3 Hebs B Auo|ES SRRt VIEALR, SEEA 3 N AR a1

Rt 715 Aol &8 4 Qlrk WA o2l REolE FEE Ttez o =
o AR AlAEe EXIOLEA] 9 3B )b 59 RPE W8S Fslo]
SEAR ] 9 ZAAE - SE=AE BERIEE ThssAl i dlE 50, dieke]
ZEOIE RUHYLS Y494 B EXAIRE 58 EX|0]8 ¥} gxE 71
=&, sk, ‘Bﬂo& TA] Foll ot RUE P A 2 XIRH|eF gAY §F
Al AAlz 3K 2-5> FF). ditte] FEol8 RUHTY AAlE =7t B
olg BUEH o ZZE AlAF] F5E T ST I RRRI(F/=AD S FR
AE % ERAAE o =a =71 9 AR Aol E-8stal it

o rlr
)
ox,
HE
Qr

o
1
olf

f

Er‘

2-5 | SEYM X|AS 9ISt chPtel 2 E0|8 ZLIE ™ A|A| (o)

CPAMI
j Municipal, county/city gov'ts SWCB
Co-erganizer {Council of Agriculturs, ;-
’ Buveo.l‘ix of Fon(:stry_ etc) Ag Municipal County/City 4.,
\ + County/ TownshipiChy Offices Gov'ts H
A » Netionel Fark HQ H
Satelite  reeceeeeeesmeeeoo B g e e :
Receiving £
Station Repoit Noti Report
® NLsc :
Land Use Monitoring Hillside H
Repori Syste S H
—— eporl Syslem Mgmt.
] + Natlonwide System System
+ Shoreline System Nofification &
+ Marltime System ification
Lagg(llst_a CrEr:’ge + Approved Non-urban Report Data  s===-ss=semeccscamaccaeaan
Mgmt S;Iszlm Dev. System Exchange
' Cantral Gov't River Mgmt. Sys. Consolidated -
Hillslds Mgmt. Data Exchange :;\{;; Mgnt. =
m
] Report
’ﬂ Report (To Individual
Notify River Mgmt. Offices)
AWGHBrY  TTTeeeSEeee e e eeaa e esas e enas s ses s
Map CB WRA
o » River Mgmt. Offices, Water Resources Office, Taipei Water Mgmt. Office

e * NEw Taipei City, Keelung City, Taoyuan City Gov't
“~a—= {Reported on behalf by the 10th River Mgmt. Office)

A= National Land Surveying and Mapping Center. http://www.landchg.org.tw (2017.8.30. &)

6) TEXZIEER. 2017. R EX2[HEY(HEU X2 SEXZHER FAGRRN ).
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14) Jensen. 2005. Introductory digital image processing: a remote sensing perspective.
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o} EX|9E WIS FYE oRL FA40] 7hssit). & dTlollM= ERDAS Imagine,
Idrisi TerrSet 59 AZEQo1E &-835ro 2K thefsh A|ZHA 4! J2hs HelEx|E

Zsith(<ad 2-6> FX).

Al e 24 Matrix UnionE 0| 2% A|ZE 3 HZE |3} E*
Themetic lmage / Vecter B1: [*img] Thetmatic knage / Vecle 82 [* mgl i, . : E
AIZIE RIS B3 i -@ -@ et
AlZiE w4 Seup Recode SenpRescs X

Fow l-ﬁ'mum 1980 value: 2000k vahue Colon =

Dusges Fi: [ ineg) ? nm; ? ?_
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Atz =EATH. 2016. = EQETEE SER0F &= Y S22 i J[ut 7, AZE0M 33, p.15 28
A (E), 7T 2HE(R)
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EN
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O
=
AT
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2
r
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—LJ
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u
[<2]

=: d{Z 2. 2016. =8 7|

(2) NUAIGot 2R=THE 0|88 FEOE B2 o] BA

AUAE Qb oz shte] Sl dist RE7t ol BT 25 E= BEe
Bullo] Ql=71E WlsHoE] B8 Jhsolth BREEL RPSHIY 2Ax T4
o el WH (O Uehtsl, 25
WS St @ o NS7E RIUAISG) g LRk RIUAIS g 02 SR, 1
SR S5 Aol $X7H 248 Bk ASIE ojdt QEoE AUAL

o
o] 0.48 de Aeole Ads] edstt 229 JHiiar FP10e 4 Qlok.

16) €29 A5 =33} dEW AAFE Partl:
http://blog.naver.com/citsoft?Redirect=Log&logNo=150001255841 (2017.10.21 FX)
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k—1
G=1- E(Yi+1 + Y;>(Xi+1 _Xz)
i=0
where G=Gini coefficient, k=total number of cities
Y;=Cumulative proportion of the area of a land in the /* city
X;=Cumulative proportion of the area of total land in the /* city

100

sy

Xz 0|Rd, Fda 2012, SHEMES 8P =X9 =Y Yot 3 2A2HY 2. p.130.

FEO|R9] IR el BAG] $igt SR 3 (Moran's 1) 442 2R
9] fxlet £/d%ks 7INte R FIHE AP TS F7sto] 3 Hide] AF, &
Ab e AoJEQIXK]of thele] 7t 4 Ik Global Morna's [+ -15E 17kK]€]
TS 7RI, 02 QIER|HTEe] At 00] Hof FHE Rl fiE Yol o
HE oulgitt 0Ech & A9 AR AGEH /0] Akl BE 31H 1P
Aol Fxlo] gelg HojFE vimo] Ot} 2R A9 et R[9S v £
JEo] Ao Yl BA SR Vdo] Bie] a7k siEles XUl QS-S ouishct

(Choi et al., 2007; Yeo and Seo, 2014).

[T

Dispersed - - Clustered

At&E: ArcMap 10.4 program. ArcToolbox Spatial Statistics help.

40



SR 1d3 (Local Indicator Spatial Association,

Local Moran's I+ =A|& 3%t
LISA)S ZR|A 2ZolA] Z7beog A HElS
R \Akmate] TAlo] Hist zt sle] x|de] 7lojx Hrp} TRsst EARES

(Anselin, 1994).

AR 4 ¢

where n=the number of spatial units indexed by i and j,

X =the variable of interest,

X =the mean of X, w;;=an element of a matrix of spatial weights

Xt=: ArcGIS Pro. http://pro.arcgis.com/en/pro-app (2017.3.2 H<%)

Global Moran's [= K]

ZR|ode] QgEe wjelel

Ao chst H7F7t 755 Local Moran's [+ X]
EAE o2 018 Hot spot

1% et ohjet 37
& A3t

o

7)o Brlsle Aoz
I} Cold spot, 18]l F7HE oJHX|AE ERIsk=d §-85}cH Anselin, 1994).
Y Y (z-2)(2,-2)
= n i=1j=
w;; >.(Z-2)
i=1j=1 i=1

where n=the number of spatial units indexed by i and j, Z=the variable of interest

2=the mean of Z, W;; =an element of a matrix of spatial weights

- -y - - -y
f r‘.‘, . :i‘;&' - ~ . - ’- -
e R ’ b T m = o i
P - TN o w = - h
A S — —r —
2 ) 1 ) 1
Input Local I Index Z-scores P-values Cluster Type

Xt=: ArcGIS Pro. http://pro.arcgis.com/en/pro-app (2017.3.2 H%)
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(4) AEAIZeE X|YAS o]2lo]] Moran’s [& 37 &&3H= olF

SRt AUl 3P BaEehs AdEglol 71 el tielM S8R90

A
AFE o] QEXQ] oRE mofsl= BhHol|, Moran's [ 37 B3xof tigh 5
q Bato] xfolE whEE £ Qi (aF 2-7a> FZX). AFAFet AUAsE EX
Aol AFH FAE AhF o2 =& £XQIK] ddiF o R 2o FEol AFEH e
Rlofl digh qr8o] 7Rssich (s 2-7b> FE). T3 <O 2-70> 9 <ad 2-Td
oM & ¢ o] FHA o e 2 AF/d Rpolof| SJSiA = Moran's [+ ZHA]
TF e xfo|g Kol weba] A xR0 e 9 d4e] WeEleh 2 e
< weshy] 9ste] AFKIS o|<Joll = Moran's 12 8310 Z7H Lxuels B4
g Qo= Beto] 7issich

3% 2-7 | X4 CL2t Moran’s | H|

C. Decentralised Sprawl  A. Most Equally Distributed  B. Intermediately Equally C. Least Equally
[ = 8 I ] Distributed Distributed
EEEL] | I
| I = EEE 11

A. Monocentric Form B. Polycentric Form
T1 = T 15 = |

| |
2

n

| | ] 1
I 11 |
[ |

I

j
17

T ; 1
N Lotk Tt

[ tonDensty [[] ModumDensty [T Low Density B +on oensty ] medium Density ] vrowDensity
CL: 0.12 CL: 0.12 CL: 0.12 CL: 0.27 CL: 0.50 CL: 0.75
Moran: 0.13 Moran: 0.06 Moran: -0.01 Moran: 0.13 Moran: 0.13 Moran: 0.13

(a) Monocentric, polycentric and (b) Different degrees of distribution

decentralized forms

B. S -Di C. More-D

A: Compact Form B: Some-Strip Form C: More-Strip Form
|

—

LLLLET]

‘ 1
15

FH

W ronoensiy [] vow Dansiy Il onOensey [[] edum Densty [7] Low Density
CL: 0.72 cL: 0.72 cL: 0.72 CL: 0.64 CL: 0.64 CL: 0.64
Moran: 0.16 Moran: 0.14 Moran: 0.12 Moran: 0.17 Moran: 0.09 Moran: 0.07

(c) Compact, some—strip, more—strip forms (d) Different degrees of continuity

Xt=: Tasi, Y. H. 2005. Quantifying urban from: compactness versus ‘sprawl’. p.146.
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73 ABeshe 74Tl I e dE Boll s wA ks SHEeE 743
TFZEE o]HER] FHAES S nlohy Z¥K|4=(Landscape Metrics) 1) &
g-gslo] AR S oyt AEAEAIE Tielelr] lsiA Aol FEIQl SHat
A e Z4Ee] 12 seS melols AL F9oh, AtgupHste] ks sef
sh7] §J9t £ WHoRE= FAXSE S8l At FEEL QRSS9

AURIG= DR B oA ABH 2450] tiet A HEe Bash] 9

S
MEFo M FEANL FO7 QIR EX|uE HHale} AelulHEst

¢

HA(class)FZE, 74 (landscape) FEo 2 EESHH McGarigal & Maeks, 1995).
Rl 7 9 sfix]e] WA, E Wk 55 Y5k Al (@&, 2010009, =)

TS ofy] EXE £7 73 & she] fdelut BeaE S5k A5
ojct. ¥k HA| A ol BE EXYE (35S THFo =N FUTRE 4

[>
Ir
o T

17) Z2tx|4: et 7t LHollM 2Rl 2430 et 22X HEES mefsty| st HEste +XIE
&= ACR EXIISEL YHE 59 SUKEE HES JHLZ 2loto] Zo| HeE nietsh=r|

18) miX[(Patch | ol0|5t= AeZE 2 IHX|E 0|1 U= &=
Z=of| w2t "ef, 37|, oiEstEl §xoF ChE 9o|E X|d(E&E 4. 2010)
19) A ZefjA HHM(CA: Class area), Z|CHIHX|X|4=(LPI: Largest patch index) S

20) Ihx| Y=, 37|, K| $#HO[: THX| ~(NP: Number of patches), IH{X| L& (PD: Patch density), Wz
I§X| 37|(MPS: Mean patch size), I{X| 27| EZMX}PSSD: Patch size standard deviation) &

=
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oFd2d) xlgs 502 JHRE 4= ek T3k F FAIK] HE(TCA: Total Core Area),
Ba=l Z2AIK]9] 4(Number of Disjunct Core Area), 3]x]7+e] ¢32d(CONNECT)
[}

o

¢

A% 5o Algihast 5o] Gare BAsH-E golsith 1% 2-8>9) 9% 13
2ol Ex|uj5o] Gaisiel six] 2lote] TS A, wwis} olRol ZFgR

AARIRHD] Ofstel Sl AR Hlgo] ort siwskt Aol At
1o90] AARIZE BrstEE s AER|ele] ulgo] riso R FolsA How
e W BERom ek A BoeEe ¢, 2003).

>

=2

)

33l 2-8 | EX|U|= DpHstet IiX|2] 37|24 L S EHES flot Mzyet

Db E T 2| (edge)/® E(area)= 0.185

JHE T2 (edge) B = (area)= 0.37
S dl (perimeter)/® H{area)= 1.6

S l(perimeter)/ ™ = (area)= 3.54

S <A™ 2-8>9] @BF JT o] 4F ==Y 3l =AU AR Ao
vpHslo] ofsto] A7|= PSR E alEshA| (il AlRE 9

=
£0] LofubA Aeela] MAlF7te] glo] At o= Sl oIS SO, Aol A

21) 7v&EXt2|(Edge): =ell(Perimeter), 7F&XI2| CHH| X|=~(ECI: Edge contrast index), & 7H&AI2((TE:
Total edge), 7t&xt2| WE(ED: Edge density) &

22) HEl: WERXI~(SI: Shape index), Bx HENX|5~(MSI: Mean shape index), H& 7t& H
(AWMSI: Area-weighted mean shape index) &

23) 28 M(Nearest-neighbor): 2% I§x[2te| 72|(ND: Nearest-neighbor distance), 2&4 X|$(PI:
Proximity index) &

24) CIEA(Diversity): MEACIFMX|4=(Shannon’s diversity index), Iix| 2R (Patch richness), ME &
X =(Shannon’evenness index) &
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Sk X0l oEES 7143 7ol 2He] TPIARIE ZIchsh wiAlsEA F1EEEQ
e 9 AlZSHo] o]Fofxof Sk <O 2-8>2] A ¢} o] 4lelx|Ye] 7t
AF2)E aeokR] gl 7iEet 7ol AFER]Se] AEfA] mgho] dojd &= glouR
A"9} o] AR 55 EEole] AR AL MAIZIRS SRS FISAES] SE/T 9

ARIRR #Ej7t o] folxof Seh(EE @], 2003).

o] ooz, At 9 TA|go]| ulE 743 9l H3}(landscape fragmentation) S
Z75hs W oz A (effective mesh size, ©13} a,,)7F ek A 31
e ARG = EXE 539 Ao tE BE fXES e Bt O}LH'
TAER Tofl W 2 HAH Fo= Qlste] EiK|E ARHE oL HlEE F9
wHgte] =g vlushket] gl

Xt=: Bertiller et al.. 2007. Degree of Landscape Fragmentation in Switzerland. p.229.
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e 18 IIHAEERE ol 3 XY GAE] e T AEE FERIE
Mgt SES 7|9te R k= 3o 2 73 (landscape) WollA9] %4 (barriers) o] B
oPESE T X (two points)©] FAE FES WolR|AL a7, I Woptlnt o]
ZHE T} opEskE vleS Bl A7get 3RS 2718 APgsict ol=ish 31X
HAE 7IHEo R slo] ITIR] AR A SIR], AR A ARl | WA 5
APgshet &8 4 Stk

347

M,
eff ATotal i=1

where n = number of patches, Aj,, = total area of the region investigated,
and A, = size of patch @« (i = 1,..., n)

(a) (b) (c)

At&E: EEA. 2011. Landscape Fragmentation in Europe. p.22.

=, AEgesh} AskE BeRlee] LAl Ae) gFol Zkstk ar, & AAZS.
2R 21o] 7Rsa 3 FEEIR] ok 9] UlolA AR A1Z) 53 L A ot
2 RUT 5 Yk WY 7I5H ddo] FRsw AP JUADTNE Al 2
EAZ) 3 pjol] QoA etelols Al AR Aol Zhssith Bl o
ofo] xlogg TR = Beldhckn FbPslle o AsAlade] Basihd ofu 7
50 #Rot oito R TEAHE AW HQK, N K B3 o] Basit

W SA715S GAIBHAM of| XS thgo T Sl Tt R AR
o] 7hsslct
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rlo
oS

g Uoprl, & dAelME QERIE i, s Haeh T 22 Q199
AR Aslo] WAPE 5= Q= EAIE 112J$+ CBC(cross—boundary connection) 7,
£ Z8oto] ARE SIS AHESE CBC SIS (CBC effective
mesh size, OIs} 477) = HAUFEE LS & u] AR Qlsto] TAYSk= biasE
AAsk=t F-&5h, ZAE dolx sst=R] ek x| vlelMe] dAVS areigt
o = AL ol Hrbe BRCE WA 0 R ARSE|AL 9ot whEte] HE
of g ITHAZELIS FXHA WHolE wtge 4= gla, B Y BARE QI =
59 @30l RtH(Moser et al., flaxsl7] $1Rt He= a ),

WAgE 15795 ARESto] AH shEEe] F7HE EAdol] Tigh 2|5 9] F7HAI TS

Zb siR]9] HEle F8 wi(ag,,9] 4°) shte] HER
ARTE R BANE] WAS Fotal YA shute] Al A Axglo]
A RS WEE Foto] AR olfgk W BAE QIS RIS A7t

N}
o
(@)
g
N—
o
i)
ol
¢
%,
o
ol

=22
7|7} wisleEl o 24 wfx]o] Z7HE WolS ukdsh
B2 "MASFY] uiRel FXd 2 o] Q
AZ4go| 75t ZE/MNL A U A4S sk
S5 €8T 7ol AFE TS AEE SHAEEHE AXE 4 ok

1 n ol
Mff — y ZijAiunp
Total i=1

where n = the number of patches
A. = size of patch ¢ inside the boundaries of the reporting unit(é = 1, 2, 3,..., n)

Ai”””l = the area of the complete patch that A7 is a part of
Ay = the total area of the reporting unit

XtE: Moser et al.. 2007. Modification of the effective mesh size for measuring landscape
fragmentation to solve the boundary problem. p.451; Olson, L.. 2014, Effective Mesh Size
Analysis on the Fragmentation of Alberta’s Natural Vegetation Technical Report, Alberta
Biodiversity Monitoring Institute. 4p.
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AT AFRE 7Ptz B8 dgort Qlck

w3l ZEo|g AIFIEA W nUEYS 95t ALEA] e EXYR Ao B
A7} DEsior & Algloltl ZEolg RUE=e o ﬂoﬂ wet EEa)ah sl
EXVE &5 5801 AFEe "Hd. &, S R, @8, Ve 7|HE 28 45 =5
of W2t 25hs EXIIEERT SHol= Rol7h ggo_ug A=A I A=A
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Z 9], 2016). 1980¢the} 1990+ 2 EX|o]-8H

7

H3% SotK|Yel EX|mlE MEfREM



(AR=E ], 2016). w%deh+mmMmthEﬂ4 Aol m=w x|
gt FEHAH, XX, UA] 54 EXFES 7iKIeto] HURIG o= HetE ]

0| FR7Fssltt. =2, 1980 e} ZOOOLﬁ_EH% H] IS UH, ot B2 Y
HE ¥ FEEEY s9AIgere] #art A vehdti(dRlE 9], 2016).

SO Qe| EX|O 5 #F (WA, )

10000000

mI19E0E0HY w1990 Y m 2000ECHY
8000000
6000000
4000000
2000000 .
] —

MY UMY MEAE &% L]

=]

N
o

Az Zolx EI 2016. HAENE 8% Sotx[9g Ql2x FH gl %*RE'!C’J A p.42.
1= SHEE EX|IISE. http://egis.me.go.kr/ewebgis/webgis.do (20 E

ro

E3-1 | =0 EXIEE Xz

=5 AL EX|OEE
Y Landsat TM
HEHAE ’80s, ’90s, ’00s
2Rs AIFH/AZRE, s3XY, MK, =X|/xX|XY, &K, LXK, =4
HY TS Al 1:50,000 == Cte
2FYY Maximum Likelihood
XtZ: 0|7y 2. 2009. dHetE EX|0|8 U EX|I|E ZLIEZS I3 3HeHEA. p.79.
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(F91E 9, 2015). w2 @79 EX|vEEs FY=E FEsk=t oM o
0] lom, 10 B=o| F7|Ez F7|7ke] A E40f| &
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1) 2tZ259| tIER EXISEX| T HELH SELATEME, SIESESHE,
http://www.neins.go.kr/gis/mnu01/doc03a.asp (2017.10.30. H<%)

2) SER HE2R EXISX|: MEUH SESAFEMNY, SESHIHE,
http://www.neins.go.kr/gis/mnu01/doc03a.asp (2017.10.30. &%)
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M3} o|F 29| Landsat 8 HAMXIZ(RGB Band)

Lo

(2017.8.22. H&) (4l acquisition date:

Kt&: USGS Earth Explore. https://earthexplorer.usgs.gov/

2017. 6.14; 2|F= acquisition date: 2017.5.20)
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g 7o BARY, AR, 5

Rig
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1980 Wt 200091y Te] EX|9jERF
xS, UdiA] 59 EFRE 28olgict. REAR B 2 SEES 913 712A
=224 EXolg B EXgE FEO| AAER FAks B4Aolth 58], 19909t
oz HIAIYGe A S4EE WYPEglenz 19800 Bt 20008
o] EXHERREY] 7] SHAKEL Y, A, 22X, EX1, WA, e E
AHEARE EEoi5ict 3R] EXFEARE 1980WH] BHE AeS &
25| A3 e HIARHGY 2GRS S gofohet] 8ot
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TSI EA7HFAO) ol W2, E3lo] Fotrlo} F 7P AHd 3 £57}
wHE Uelo|Ha] Afakst o] Actar x|Fslal Qo FAOE 1990WoA] 20107}
K] oF 206 B¢F E3he] =x|of 19t 74 SEf=T} ARRFR[HA FotAlolol|lA] AHg ]
37} 7V wikEA T8 Ao FMEN) <9 3-4>9t o] FUR|AL] T E
ARER|AS] 24 mfeo] S5 LRI

A8 3-5 | S|l A2 A HE LRI #E: 19800 T (Z), 20001ALH ()

) SHR|HO| Al HE A2l Z]|H -
1980cH & S@AINe] M@ TN HYA 20004CH 2 S3HAIA0| AIZTAE AU

[Jrzre garas
[ REEEREESSRE
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0 25 50 100
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A 2ERo EXLELEE 280 SX|Hel AlZ1Y

E3], 3R] EXUEERLE yHlo R 1930W ] Wt 20004t] Te] B3]

oo AT ARl B 85 Awnnl Aol AsEgies R 4
UKL 3-5> 22). B BRF FAKG, AT, FOIRE, Tl

SI3A] 9] rlefol Wislbol UskEl Ao ehdel. 20164 99 (3E290-99
29) YARE Fug Urfol 242 ::*7} gslo] SjAl, B4R, QAkze] 2
el & Aglor] ol Uk Unjel kgt QA sl

l‘lf
—{l‘l

4) RFA. 2017. FAO, S%+2 SOFAJOF 2| At2i3le=. 2017H 18 3Y J|AL
http://www.rfa.org/korean/in_focus/food_international_org/baldmountain01032017151924
(2017.5.4. T)

5) FoHZ A msheig: 2FAls 15 F2 AF, SASL MHle 8M6700{7H msl, 12H1H 18004 AlcHe)
ZE Obes G 40HEOYH F0I CHI|(X|E o Oly: FUHY =4 ARAECH msl. 2016'F 9™H3Y 7|A).
http://comp007.tistory.com/240 (2017.6.26. E%)
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H3-2 | SEXIH| AI=E 1980'ACH L~2000'ACH 2 MZIHA 3}
MBI 9. 12>
NES 1980;";._511“%;P D;'t:.:.'xlgu MEI1)5(380-200 *JEH = 1980- 200(1'50["%
& T UHE MR Hot & TAHY AEIX[A HEHE (%)
S5t HA| 102,145,818 12,711,871 v 12.44%
Ny 16,829,284 1,438,081 v 855%
=Ll 15,020,692 1,120,338 v 7.46%
s 16,867,760 1,652,025 v 9.79%
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Yol 4,456,068 1,336,317 v 29.99%
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Ze= 8,745,711 757,413 v 8.66%
YR 1,011,197 77,652 v 7.68%
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e ARE By
M3E SX|ge| EXms Mej2A - 59



2) MEHSL X2 HELE Y =S Het F0|2Y

AR Wiske] ALERPE EE B B BIRP] Slstel AERS 2 AUA
Gt EXEelM AHPHEKY AEES Pokny] $islel B A x|
o] wislol AISER SF AR Te] AHRIe) WaHALY ZaxIe)

227 AEE] Qx| T BaEe] YEAlE ekt

o AolMe AHEHE B B Rl mhE EX|uES] e} Bl X AR

% 3-7 | SEX|2e AIAIE ML Lol Z7HH R X: 1980~2000'HCH &

S8ke| ArAZ4A H3EA| %5 (1980_2000) 23to| A|F e A
#SHA|%(1980_2000) =4(30mX30m)$

| REEEESIE
[ Jaz=>a

ANEE 9 B4y WHels BAsP| ¢48t =42+ ERDAS Imagine, Idrisi ¥
ArcGISE 83t} ERDAS Imagine 2 Idrisi TerrSet& AFIR|I9] ojulx] AlAG
1 HIPPRE ¢35 AP A 9 vk S-S 9lslo] f-85ich ArcGISE

Y ATE B =Y HEE AP ST HolEle 53 19908 EXEL,

200095 EXHEE, ASE A2PE PPTPAEE A4t 1080 T Ex)



al
=

1L 1980 & EX]x]

SHo 1980WT 2 AR ollA 2000 TH

5

o

Q-

o A=A

o
s A

h=:h

B, 200090 ¥ EX|HEES °]

b

o%

)
1
J]J

%!
o

T

Hgte]

_Mo
A

A
gl

il
H

B

5L A

X

AI=EER{(SD) CL

SGG(AlZ7e)

7

d|

B

H|MZIoRo &

SD'E 08-004 AtZlof|A
20| % By

|

ek

A,
4,

I

Al
2oiIA

t

[

A R
A N
Al

=

:1

SD'E 08-00'

A2

101l A

=1
=

3

A
(i)

:1

H=9l 08-004

Ko

H=9| 08

cheat o]

°

7] 9

5

-

g

KM
Tl

dael &

558 7

A

4,

sy

0.26°2 A= 45
=

(0.36)2 Uerston]
Ju} gl

[e)

Ly
=
.

R sixelo] EX|LIE AEjsA .

L=t

o
il

_Tjé

(0.34)¢}
o] glomz AAE ZH0)

_a

A=

o

o3
=

7

[}

3]

[¢]

210] 7747} o] 2ojR|aL Yk et AT

R

“igmsel XI9E HEEE Uk X(CHE
A

A7} A1OZRAR: 319)

&l

5




A% 3-8 | SR A|=E A2 4A(1980~2000E0] &) S X5

pd
>
P
1
rx
ic
{4
4

H 3-4 | S8tX|H A2HEH1980~2000'A0H 22| BEE X[4+(CL)
= EBE X[5=(CL) T2 ESE X|5=(CL) +2 HSE X|5(CL)
St HAH| 0.25548 gheflete 0.12027 Lokt 0.35793
= 0.24171 THA Al 0.09513 QA 0.11450
bt 0.19936 Zelx 0.19429 R Al 0.04156
sAdE 0.18313 LR - Uz 0.19187
goies 0.18744 mors s 0.33896 HelFA| -

o5 vk g e vigel 295 BEold) ALpHeE B4l Aae
of T3} 19804 W] 2000WIch7R] ARIRle] W] sl
SR A gk Bale] BRIO) ARNIe Wst v o] XehE sk A A

62



SH9) Agsh} olsolx|n

T
A

o E

J12] AUAISE= 0. 4302 A

SVS

VS

LERsTt,

H 3-5 | S8HX|< ME#HBH(1980~2000'ACH &) 2| X[L|AH|%(G)

\PIUI n (@) o (@]
~ — [e)) n —
53|82
|22 |8|"
T oSS ®
M o o o o
T [ =
L T A = A R
= o0 xl N | =
| ol | 2 | H | O
B H it o <
53| 2
HEIRAEA
m N~ n o ' o
Rl o |~ |0 2]
I =2 |48 <
M o o o o
| - Ty
N I O I
| = X0 m_L M._ =
1o = ~O ~NO )
100 o HO
Slelz 838
A_l N~ (o)) o [e0) o
||| S| <
T I || Q|
I~ o o < o™ <
TS (S| o3]S
n o o o o o
= W W
| = MM w | Ao | oor
| % | & | %] %%
I ol | o0 | o0

0

(0.46)

1

xd
Ar

Kl

=

) 24

F

oll

(1980~2000'CH

3
~O
il
<]

17}

t

X |2

Lorenz curve

1.0

0.8

06

0.4

02

0.0

10

08

06

04

02

00

0

H3% SotK|Yel EX|mlE MEfREM



12310 | S3HXI AIES AIZHA(1980~200041CH &) 22X 2M
A= qHERE BHEHT
f: /)/I /f’
U= "= THaM

yd

~

E= L s HorH:
/| I ,'"l i
/ / /
e ri
/ ;;
) P -f/ P
A 2haA] UL
7

i

P

Rl
Hu
re
-
A
a2
0x

64




TR, AlelFEAl= ol9] gTLe] gloug XUASE Foke onlvt glo
™, 3R] FrgTedo] 371 ZNGAl, 27091 YAl AUAGe] olu] w5tk iefs) =)
of gitt. RJUAIG7E 0. 45Tt & Al APEel Fetakoln, of: E3t Hxle]
AUAS Boh 25 W2 RIS Holal QK& 3-5>, <I¥ 3-10> F=x). olzgh
Ahe ATl HMEEE AlQlS ZF Ao Bt B} ARzl E5o] T

P

%, oL, Pordeg ARirleloR A4 st BorREE B uls) X
AL om Ao HE el Alo} Jx] gong T XY BE gIHo
= 27 ATt AeEgitka wasiel ARiKldlen Agelt, el
1980 e =t 200090 ©e] EX|EEE Hlasl] HH, ZAIRS B FUX|HY &
7ol whet AZAT} AR SRS FHE 4

% 3-11 | HWeHRE2| 19800 21t 200010 & EX|I| S tHs}

1980UL} & WOHEE EXI|E HE 200010H & WoHSE EAIT|% H
EX 1 5(00)
AT =(80)

i
e
Okt
=
il
re
-
™
b=l
H'|

A& eFRo| EXISEE 2850 Hetszol 19800 2t 20000 & EX|I|
8)

H3E SeiX|He| EX|uls MEfEM - 65



AT AFEst Alds Hehdwol vl EA] kot X[UASTE 0,45 Eal dH
Abaist iokane] o] MEvt Eal AREET} B o R TARH K|t APHE
ojr} T} Alxo] AFRIHA vla] riE oz H2(¢F 8.6%) ATt olFoR
A9 E48de ot ARNER A7geitt ARFEe] 1980t Eat 2000t 2]
EXHELE vlwsl B, AEE 9 oehl Ao lste] FEigh HYR|Y9
Z7Fe Holal glon, oo wE Azkavt S e 78 & 4 ot
(3" 3-12 #=x).

ol

3-12 | X1Zk=2| 1980 ACH 21t 2000'ACH & EX|I| = H3}

1980WCH Y AZE2| EX| O] = g 20004CH o £ 0| ER|O|E 35

EXN T 5(80)

Class

. o

I uroan
Agricultural

I Forest

Grass

SX 1 =(00)

Wetland
Bareland

I et

Atz S0 EX|IELE 88350 A4 rEol 1980 Zt 20000 & EX|I|S A= (AT XK=
=
BRS] AE A= AR At A= K]} vlas B, oF 0. 362

2 7P =4 e, 45 XlTﬂ ForE Lot Aot vlasiME AiEoz
SRR X[UAIG 3 0. 342 o= BE BxF5eE BEE Holil Qlou g ARX|Y e
2 Agaide). Hehd®o] 1980Wth w3t 2000t o] EX|TELE vl 2,

66



EAIRIe] B710k S SRl Faet Bk QIsle] Azt skl 2

== 8 7Fssi(ad 3-13> FR).

;gl_l“

Id
o

3-13 | WerTol 19804 21t 2000'ACH ¥ EX|I| = H3}

1980!ACH B WOILLE ER|1I|= 33 2000WCH & Wb EX|N|S S

ST =(00)
EXNTSE0) 'l Class_ Name
Class_Name | . e

/ I wetiand

[ | Agricuitural
I o=
e
B et
I uban

g SZR0 EXISCE &835t0] HWorrol 1980\ A Y1t 20008 & EX|I|S SgRtz(ATE K=
=)
the ol B AR 2 BabRlle] AR AEAS L AUAS H4ES B
M ALE U AZRPER mAleE 2 S RIGe] B Qlsiol AR et 5
SPA UehtE A|oje] BORE, P, RGeS tOE ARIAY ool ne
=

-
hinal
ﬁ
P
»e,

ST e e BASIAA} e 5IK|H 9] ArEgiHglol ok
=15 Al A, R9E Be HoFe FUER, O
Moran’s IE 283191 Hot SpotX|% A& &3l &8 ZUER (EX]
A B 9RIRI AADE SR AR Al e A

I

1l
ol
rO
pl
i
Dal
Y
b1
i
flu)
ox
i

|
ng
S
g

H3E SetX|do| EX|Lls Mej2A - 67



3 AIRIdolA] 20009 2 B EXImRo 2 wskE xled)o] sigshs o) Hot
Spotx|d7} Cold Spot K| Elsigict. Hot Spot K] Belg ol 57K
Sl 2 EAISE Qlslo] Aol AlshE X o R FEolg mUETE Yig
AR 02 Agsle] BARtoRA Bk FAt] FEAY U TR 99 4
2 g to] theto] AAISkaL: gk

A2 3-14 | Local Moran’s | E& Z2MA

28 2tan GojEe So ll AHSETS 2SS S
B GIOJEIS st HUSRECE SRR

NHFER| =2

8) Local Moran’s I: BX|& ZZIX7|MEg IXH SF0M SHEHOE ZHE IHHE FHY & S ®ot
OfL|2t SZRE7|Atnte| ZAof chet 2t el X9 7|0 =g HWItE & e SAHAES MIotH Xgd
7|0 E "ol A2 FHX|FHO| Fd mofg 4 ICh 0] 2oz EANCE {2t Hot spotzt
Cold spot, J2|1 Z7H O[|X|™ =telo| 7ts (Anselin. 1994)

68



J
1]

2l 3-15 | SoXY A|Z2X[H9f Local Moran’s |

Atdl A1® Local Moran'l

Jus 22
CJuz=axn

Local Moran'l
Mot Significant

B High-High Cluster
[ High-Low Outlier

01020 40 B Low-High Outiier
e Kilometers I Low-Low Cluster

o

NENESERSE=oY

Hi3E Seixiole] X MejEy . 69



LH
7HRIA]

]

s
A%t LH

1

o

f

7 AIAe] 7RI %

o E

HL (High-Low Cluster),
7 RFo| 7HRl= grol =al 1 A

L=
Jfind, HL

o]

. HH
=]

=
2L

o g

o] w24 dhell 1 XS FAHeE

© 573 RIFol 71

=
=

HH(High—High Cluster),
ES

-

T

Local Moran's I
(Low—High Cluster), LL(Low—Low Cluster) 472 E&%0 f-2Jn]

%Mﬂuab @mpmﬂﬁﬂo_ﬁii
) o
EWWE_L WM?MMWMC]WW
X KK =
S R T @ iy
qT oo o S H g oo Moo
N B S N QT o G
R of T B dn B B oM BB
w KT BN LT o o R
RER TR b KGR
= L N oo 2 xR
K- or o o TR iy woE X 1
paf 2B D E Loy
! .._IOrﬂ]L_L_nijHA._M_;_.AO
Kog T ® ™ o B g
E%EWWELHEEOLM%
i T I B BT
o & < = v B 4 g o) E o g
oy == mﬁ o K R SR
ﬁﬂﬁﬂﬁ%%a%ﬁﬁﬂ
KB = = KN oo o m R
1 M]L. OUEOMM.UU
o_LXLOM_/omWﬂ n J)
,uzc,_a#c,_%_ﬁ H o5 Y
i —_ il ﬂo W jo M_V.E my = 1_#0
uxWTﬂWATwLﬂﬂwLooaﬂomuﬂ
— 0 K 0 vl
RTINS 3 & R Ea
H X B jo !
L_LEMM%MMP__]EQ%ME
.N,mlx_ ﬂaUEﬂEﬂOJHWﬁ.
LI‘UIEI_‘UI‘.FL o v iy
n <} Aﬁaum_'.|7dﬂuM
T T S - I )
e Py s LS HEF Y
K 7 2% N K iow&
R R B
ooy KB R o g L BT DR
O_L J.A.Ul_wom.._bL ﬂuﬂ”ﬂww
L_/MWU,ALXI o 5 )
o | R s ~ ™ K- mR BT om 9%

3]

A
xlefe] Ex|ziE

"

=R
T

tof
A EU] FER B

9)

1

o]
R

o=

8 Aoz ZAX,

T

o=

5}

=
=%

=
&)

AYe =

1

T

APt Ferm 7R] TRkl
S|

| <]
b SEOlE RUEY ARA|

F 4

S

ek

SHA| LrErLt

o

RIS

2

hy=

2 Qs ExjzjE g

3} o] 413

N
)
=

H:

o] 21
i

o]

HSP7E el AS

4
T

gl

Aol AEE L TP AQ), SIS

Al

5 9 413
FEAEL 9]

X

slom ot

=}

]
=
70



]

°

‘CH

[e)

=

]

==
R

o

g5 |

3

1=13
=

1o4] ExJo]

A
Sl EAlsh @ Ale] vt by

"

Fi

Xe)

‘:.T
=

=

A

]

o] SEAMIEE 3 S22
EF

2 g

=

51

=

°

o]
=

to] L] =] 3 A

°

1%
AYe ARG = A7

©"
A8l

3

(e)

=
o
HRIZ ol

o

1
ct.
=

Y

O =
o

et

[e)

1999] 1980t 2000

a1, olof of
R

o wEA EX|uE AAIE

]

h=

°

3l

A
A

Q) BERlY T B FELE ¢

A A7 7R

o
AFERIS

=]
A

jo ._Hm_w )

oo

)

Sh=
30
o=

°

]
of zpol7t

(o)

=

| AF=ollA AR

%
1

R

a5
H]

VS

°

RS

T

f8Y

Xe}

‘:I’.T

A=)
R Setx|olo] EX|T}E MR -

o7 Uepitt

"

sste] x|

o

siME, ol= FLtiH] Al

Al ek e, o] Ax]ee]

5

=

3T

rlede] =
sirldolA] 7} xlede] daigsia ol

ssi}

=
=

0.4 o3 = A+

-

—

A
L
~

j
a

2

EEot &}

Yolsteln Yok oz

AR TS I

H]&HT} A

A=)



oz ARRY S =
1ot AR, 71E =A(€]

o= AEEl} ololrl o Ueith LLE Ueht

sls7} Qojix] e xllolak= oju)m

o]

ek XX, 5,
= A

o]

T A3t
RYgoz vepilth xF

HePt oA, 1 9] K|

=

>

o

T

5l Local Moran’I

5

o

Sasle]

2

Al
=1

Ko

slsi7} K]

o

ojn] A

1

S} ®Holx]

2

3

=
st wo] ot xS AlgR|d o

1o

Q1]
o)

otz
o]

o

Q.

o

1 BE

=

&+ Htl= EX|o]

AH

ExYo)
| .

1

L

2l

H

o
S|

=
S
9]

o
=

-

xo] =] LehLk

L

q

S
Ll

¢
o} AR

T

=
o
p Y

A
gl

HoF

o]

ek
L

C_)_':]
o} walA i, A

A
3. AJAFY
A7

i

H

3T

R 5t

g}
=2

&AM H-H7}

9] FATE ARRH R

—

S

A=

[e]
=2

7&-1:

o] 43}
2} A

p=K

=

=
T

Iz o

ek

°

o}, b Akex]

72

kS|



Fedl ol

3|

1l =& 3 =APES

°

o] FEAlgS P

ol
o=

Y R ACEL X

sl o
2 =

AT

SCCREERES SRR BEE

ks

oA 7|

o B A Bato] o

41| =

1
)

Aoz}

2l

o, e

= =
= =

1 7Fssith o

%o

£ Sig g

SENE B SEAEE

b
SR RLBEVERE

Hesl QlolME 28 7hss

oA

2 A%gs

s

FoiA] o)

5

=i}
= 7

S Skt ol

%]
o]

9] HiellA

R

[~

[e]
o

SHK|
5

B
T

7

S]] wk

=

ol
o=

o e APl

x| &

73

Seolg wUHS Sal Fwwe o

5

7k

\=] =
L'j?]?_—'a

s

of me

3% SR|eio| EX|TIE AlEfRA .






CHAPTER I

XHe| ZEo0|E
LIE{Z] AR ZEAL

1. 20|12 DLIEE MK M1 | 77
2. FE0|8 DLIEY ARIZA | 85
3. AJARE | 100







|
CHAPTER 4
=
ot

StX|ge| ZEO0|8 HL|ER A=A}

= YoMz SetiY 2208 ELEY ARIEMS flet thdX|Fez Hesk ozt
XZEe| Stlzs HESIACE Eot ol2fet AKX S thefez EX|ns njHe 24 8
MEXGE efot STA=ER FMAIE flet dREAE +AIICt M=IX|Sel nafet St
ALERE 7|e2 REX 22| 8 FENLS Qi AAEE =SSR

1. E0|2 ZLIEE ARIX|Y MF

e
on
S
>
rlr
Mo
ol
r>{
T&

S tide R 19809 ©EE 2000t BW7IR] EX|uE
AR S Bol 2AE 2 5738RY 3712 AFAATE 6 Uehve R9&
FEOLE BYEY A}E%m@%‘_i A7t Fdelr st BIix]o) Al AF

1 xe] wst =, MRS, oEhl AR}, E’\lﬂi

=
SEREe] Tt sYRG L EARGe] F7hE skl Uehte AlgS At
Gk Z, WA Hek(z) o] HF} Feish] RS w8 NGoR ¥F
A% B AUASTE 50 BUBE, BOPE, APFEe] A A 24E Bl

4T SetX|Hol FE0|8 ZLIER! AR|IZAL -



m°l'
rol'
L 3
<
i
:
(b
]
i
of
o,

Fotict. ol2fst AFAlS, RUAS, Moran's [& 17
A EAE E ARG e] 7= Qloto] ARztATL -a} | el = ZEolg m]
Elgo] I3t x| AAgsle] BUdp] e 9 ZE/E e A

AER]eI0] HotR o] olz=aml xpw o] BAZ(IY 4-1> FER)S gatoz

F43 AR 9] Zhaol W 73 8A]4(Landscape Index)D) 41 BollA] AFEA]
o1& xslsl EX|u)E-9] ulHg}(Landscape Fragmentation)2) £4 EUty] =<&E7]|
O 9l xpde]of] Eash AHR|Y o] ey S {ist AT SAIE I HE

o
>,
>
o
38
i)

4-1 | ZE0|8 RLIHYE 2I5t0] Mt A|X|H

AR 1: 2B E EU2 AR{|Z|S 2: WoHRE o2

1 - ~{ T A ;
Kilometers e 1 . 0 25 50

100
Kilometers

]

1) x| LEs 7 LHolM FatEel 2450 EHEF ?_’E’S*. HH.E_% 11}9.*3W| °I3f01 "*Erif% X
FESH= AR EXISEL AME 59| 37
O|8&1 JAZ(XI&E 2. 2016)
2) A2 IHH3Hfragmentation): EXIT|S2| HetE QIS MEIX|H, MAIX| HMEfA £= EX|IES KO
O =2 37|22 LIFOK|E 402 EXHAE ofsks 2 7HX| Zel S7iHst 9| ohtl(™seEt 2.
2003)

78



1) MBS 1: A2 E SAR

AT SAIF0] 1980ut] T EX|uE Lol 2000Wt) Wo] EX|uEEE v|us B

H, AR el Sl AZEEF 2 ARX A" 4-2> F24: Urban) 9 opzt

FURG (O™ 4-2> =3 Agricultural) ©] F51st 5718 Hol1 Qlth AR

‘3—! SARG9] gk 19809t T AR oA Wistelal Qlom, B3] H7dA19] &

= Qlele] B AFIRIYe] hashr} I8l Qles & &= QITHKCTE 4-2> FR).

A BAITS QIZE EEol Qg 57K it 9l EAIske] gFo = Qlste] AHY
Rhdo] Fo] dofubal QIS5 YERHTh

dE4-2 | MK 1: A2 0| S4F EX|I|= H3H1980CH 2~2000'ACH &)
=2

19804CH % SAZ £2I1|

g 20009C & SAZ 0| HE

Dal
&
b
o

L
b
S
“
ﬁ
ok
of
.
:

& B|HAIS} QU Rie) K|l ArigslEr

=
EHos FeEgion SH ARz ST 4Ev1et Bl et Ana)
AEsL Qi Ao FS 4 k. oleiet EXINE st Ang Bal 7 st
RIS FHOR AT} Lolt ArjElo ARRe] Hugol Heg &
% it

4% 23ix|eio| ZE0|2 DL|E{2! ARIZAL - 79



T

olo} o] FAl0] AT EAFHANE BN Bl 915 B0t 4]
Ao}7] ik AxR|me) wise| ek Ale] o] mhE Alaleo] ¢

2ol BATe ATA|e] APRE 2L HH Aol HLo] ehtm
glo] MBS FHOoE At agel ek HHAIGo] 7] (i) Jo.2 o
g oz dgErt HLe B4 A1H0) Augsishs Ba, Furee we X

3) Google Maps: https://maps.google.com (2017.5.20. &%)

80



2 ojujsioz A ARIEEIE} ot Rlefo R 715 4= Qik oleh e HL
Aete 270l SR8 K] el EXfsicht Alzto] Kol wet At} o
A¥go] aje} Fwe] HL i HHob 2 HHRlelo = Wskel 4 gl 9ne
e ik

SI9REE olgslel BAle) HHRlGE Sofeldl 510, 3], =2 52
x]of F0] AR| 7RI

WREO] QA B St R 4 QOUE Sk A PE], R4 fEA
5o Basi, o] YolE, AL A% AfekE
AN ARRZ, 9N WRIAA 75 Sl Haskd:

33 4-4 | HH X2t 2| A (Google Mapsd) SHE S¢t Azidtn|st vl n(SA2)

4) Google Maps: https://maps.google.com (2017.5.20. &%)

M4z SoiX|e| 208 ZLIER ARHIZAL - 81



2) AKX 2: HotRE oAt

= wa) AlK|ejel BT ojFzo] Ex|uli Weks AwE, UK (<1
—5> 52hA: Agricultural)- 19804t 2 AEA|}E mbA el ik A
2 FAsH 271 kol AR FHsHAl Zasigion, ol ¢zt &
FHOIRE AMG ) BRI bl e ARkl flo] dofutal 9le-g ik
o,

l-l‘

o 1o >

L

4-5 | MEIXIY 2: WetE L o7 EX|I|5 H3H1980HMH Z~2000'HCH &)

19804cH 2 |7 E2|n|

Jx
rak

uy 200040 2 2|32 Ex|1|E HY

2172 SRS 9B0AH F)
Cinse.
o

AtE: ol EXI2EE #83t0] oZ 20| 1980 LIt 200d0] U EX|I|Z HxtE AP KA

Berwo] BARo] SIRIE YR 2 FHY YRS

off
o,
)
o
ol
oL
-

x
&

d

FolEp} whesl) e glom] ARE FE7T ESIAL Qlof BHE Wake
=2 2kgleo] mgyEm Qi 9F7e] Moran's I RS2 94940 ZHAIA A=
s}t 2} JTiEo R BAP} St 1B ofn] Jigle] ghEEle] 2 WEbt gl
Ao Uehdth 3, o5 EAIS Se LIAGS dagsisht AA was
Ao Fe)y] Hrke oju] Argiwsh} o] Aol A40] At Wot QIgtn

82



o|& 7IRtsHHA HH R|YKHT} gfo] Zof LLZ Yepdtt(Kad 4-6> FXE).
Hre], SR ARIR e AR HelA vl K| o 2 o] Wkt SEisHA| LR
o ZAPEddiE o R J39t X199] sty iR R VR Qlot oleh 2 At
datrje] e oA EASE R | Bk Bate] AlRRd sidS Sigh
Mrs Bet sPRG RO Hist T BESE ARE B0 $I8k &l Qg 4

stz SN & AT(KIE 4-6> F=x).

SIS BETI] SR BB NPAIGY HH AIGS Sesto] s Abx]
[e]

o =
7b sLERIZ iR O] o8I Qla= AEE & Sl <™ 4-D>3 o] HHA|A

5) Google Maps: https://maps.google.com (2017.5.20. &%)

M4z SoiX|e| 208 ZLIER ARHIZAL - 83



<
i
A

A

59l Aopeit

¥, Abalel

[e)]
2%

7 x4

Aefo] Hof A AERH)

1
L

SR

Aoz whe At

=, A

R

%

st

JJJ

I

alog

‘I_%

S

EGRAde] e X=X

oty

SL=
=

Aow AtgHdh A=

2939

Aol

ol
ol

A

=

AU 3182 0]

S|

=
=

St

Q7 Bolurke F1E w7Rle] Al

HISA1F

OUE

o] ofi 4 3}

=X
)

A&, &78R19 E2Xgt

- 5ol oJsll =FRA

701—

—_
i

[m

38

st vl (ofF2)

33 4-7 | HH X|¥x} 9| dH 4 (Google Maps$))

-

6) Google Maps: https://maps.google.com (2017.5.20. &%)

84



2. TEO0|E ZLIEJR Al =AL

FRAGSTATS 4. 2& &8sl FZ5 FAIE AHEsIint. ol2gh 4ex|sE 7[5ke
2 BT dchs EXIYES] 72F s 9 LR Q1% EX|uRe] ¥idt S
afetslaral gt thafeh A FollA 2 Atolx] ARG o2 M7get Sl
o|F7e] EX|9E st A <

H4-1 | 2 d70M EX|I|S IpH3 2A S 9/5t0] 8% Z2X|
ZEK| o PN
CA: Class Area & 3a ¢y
TCA: Total Core Area & FHK| ©y
CAD: Corea Area Density S 2
MPI: Mean Proximity Index Y g2y A
MNN: Mean Nearest Neighbour Distance =8 mX7eLe| H2| W X|48)
SDI: Shannon’s Diversity Index Abcel Crekd X[
AWMSI: Area-weighted Mean Shape Index WY JtE W HelX|s
MPS: Mean Patch Size Iz x| 37|
NUMP: Number of Patches x| %
PSCOV: Patch Size Coefficient of Variance THX|AO| = HO| A
PSSD: Patch Size Standard Deviation IHX|AFO|= EZETAL
RE: ARE By
7) I{X|(Patch): SO REXES o0jst= ZIQE 2t HX|E O|R1 Y& &5, Halx, FH oHF, J&9
Lol mat Hel, 37], o .

8) MNN: Set IHX[Ato|o| Hid JHEXIE| HE|E HHt
MZ=2 MAIXIE oLz} o|SEZS

= XN+2 SLet MR IiX|= 3 37[0f| T2kA
A 37| W0l 7tssE HER0] A= AO| HIZEBIERE 0] X5
0|83t ZHLIS| RAF HEHA| HE



o
W] ] A FARE IS A
5 TRehY AL, AES 59 GaroR Qlstel MR AVt Uehted F4

S Qo 19809 @ EFR|ES] T dR]4=¢] SDIX|g= 0. 32014 2000t 2

==

2 9F116, 7920114 111,99002 FASHA 7HAsti om 2000t & SX|X|4E 55
[e]

A ZFERIHE] sREEE ol FoIRES & 4 Slnh AFEX]H] Fet Six] WA 1980
8

ARG o] alEslyt AlstEgle-S LERdT e ] T8k oF 24l oo g Fof
E9lon, 2T AZZE =3k 58, 18mollA] 65. 43me g sofytong AkRizke] A
7} HoHS-S HAOETHE 4-2, <& 4-3 FX).

HhHo B4l Al7EsE B HAEK| Q3 FPR| ] A 149, 4904 239, 1302
10118. 790114 16790. 492 77t 37130as & &= Utk ol2ish Aake AHER|HolA]
A7s 9 ARA G} HRG 02 BEXTRS] Habt dolitg-s YeRdch siXH
EAR|GT FARIS 25 1980 ] Hat 20009t T BUIEI oL, TAIA]

)

A ok

o] 3R] = AR NI FARIR] SiE] o= STRIRO DR EAX|HE 7]E]
EARA S whepA] SRIZE SEFERL ARG E A2 K99 Tiks Fs 2z
7t 371 Ao e EARY 7 ARG SR wixIte] He A
ok ST O ATUARRE FolSRlen® AR Re] sEsEeS 3

86



H4-2 | 1980 & X1 SLZL| EX|I|F F2t HIERA

Class TCA | CAD MPI MNN | SDI | SEI | AWMSI | AWMPFD | MPS |NUMP| PSCOV | PSSD CA
All 112707.8| 2.88| 111833.2 261 0.32| 0.18 28.49 1.32| 156.29 817| 2599.06| 4062.18 0
Urban 63.99| 0.02 99.46| 913.2 0 0 3.24 1.19 7.87 19| 146.45 11.52| 149.49
Agricultural | 4087.62| 1.9] 1555.37| 129.22 0 0 14.08 1.32 23.21 436 444.25 103.1f 10118.79
Forest 108478.4| 0.82| 755702.7| 58.18 0 0 29.91 1.33| 973.27 120/ 1085.05| 10560.52| 116792.6
Grass 3.96| 0.03 2.59| 815.15 0 0 2.82 1.2 17 79 84.07 143 13437
Bareland 29.07| 0.04 10.8| 564.47 0 0 2.12 114 2.35 63 85.07 2| 14832
Water 44.73| 0.08 24.88| 326.06 0 0 3.15 1.2 3.49 100| 118.17 4.12| 348.84

NENEEFSE=Y

H 4-3 | 20000 & X1 SAZL| EX|I|S F2t HIERA

Class TCA | CAD MPI MNN | SDI | SEI | AWMSI | AWMPFD | MPS | NUMP | PSCOV | PSSD CA
All 117305.6] 2.29| 63381.63 180 0.47| 0.26 17.14 1.28| 131.02 997| 2468.69| 3234.43 0
Urban 158.49| 0.02 186.06| 488.25 0 0 2.99 1.16 15.94 15| 205.43 32.75| 239.13
Agricultural | 10745.46| 1.22| 4998.17| 93.98 0 0 12.8 13 36.66 458 599.17| 219.66| 16790.49
Forest 105957.8| 0.59| 369025.7| 65.43 0 0 18.02 1.28| 678.73 165| 1166.81| 7919.49| 111990.5
Grass 1.8 0.01 1.81| 978.1 0 0 2.44 1.18 1.45 36 4341 0.63 52.11
Bareland 332.1] 0.22 41.76| 326.99 0 0 3.24 1.18 5.53 170 177.02 9.79] 939.78
Water 109.98| 0.23 20.47| 179.44 0 0 3.29 1.19 4.01 153| 157.69 6.32| 613.08
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(2) BIHHE 0|7 0] ATEA

SRl F7h2 Qlole] MRS Zavh TR Ui gorsE ool
19804} @t 200040c] Wl Ex|uEES] FeEAS Sasg OFR § 2
S A So) 4] A, AR WMEe FAs SOl vivio] SR B
s Faspl Flelglonz Arxldelr x| ExlsjEe) Hakt dolet

{42 3788 2 e} oIl CA 47 Ak B T AR L AT Bl

g3ko 2 olslo] AlIR|¢de] ZHATE LJERFS-S ¢F 4= QIUHKEE 4-4>, <F 4-5> EX).

\

oz AlEx|olo] ZunlEes ZAuke Svuw, 19804 & HuRele] Wale

oF 17,0234 9, 35902 FZ5HA 7HAsIer 20009t 2 X

AR e] ahEst o] ROFES U & ek AFRX|Ye] it wix] WAS 1980
o] TollA} 200088t & 79. 18014 25. 9302 EojEQ o Tix]e= 215710 361
N2 71 Aoz veht six|e] 4= F713k whHo] wix]o] WAe Folgglona
AHIR| ] ghEst AStE S-S & 4 Qich BE HEAd wa oulf ojde g JF
SHAl EolEQo B AH ahEstE =

THCE 4-4>, <F 4-5 F=X).

HiHo]| ZA17t0] UK WAL 11, 775004 21, 77302 F vl 717ko] Z7130&
& % S 3lon, ol ARRYGoN sHRIGoR EXEE Wiyt doltSS
ERfich SiX|HE E=3t FUXRGQ] Z-2oll= 1980t Wt 2000t ' 7SI L
U gixlg= AASIRoBR FUR AL 7E0] YRGS wtA 716 eS e
U, sARG7 BYst HixIkre] Bt A8 STk o ZTRARERS E0
Eon= apHs} RgERle-S F8 7hsolt) ofgt Ak oFTe] FYAA
o] Z71= Iste] ArdR|Ho] FASH| Ao 4AHEA]|Ne] mhHs} T3t F18YE]
NEE uIFtRFE 4-4>, <F 4-5 FX)
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B 4-4 | 19804} 2 WOHE = 0| 20| EX|I|E A HE2A

Class TCA |CAD MPI MNN | SDI | SEI | AWMSI | AWMPFD | MPS |NUMP| PSCOV | PSSD CA
All 20797.83| 11.04| 5419.13| 148.5| 1.09| 0.56 22.62 1.32 25.14| 1286 1597.21] 401.54 0
Urban 2511 121 137.52] 152.24 0 0 5.69 1.26 5.72 194|  266.82 15.26| 1109.7
Agricultural | 6126.03| 5.77| 20332.85| 76.95 0 0 3741 1.38 52.8 223| 996.72| 526.32| 11775.51
Forest 13750.47| 1.75| 11091.29| 130.8 0 0 16.22 13 79.18 215| 1034.61| 819.21| 17023.77
Grass 165.15| 1.67 30.17| 138.39 0 0 3.43 1.2 2.58 540 153.49 3.96| 1394.01
Bareland 54| 0.03 19.37| 551.02 0 0 3.44 1.22 2.49 18|  145.03 3.61 44.82
Water 191.34| 041 53.05| 196.1 0 0 3.02 117 6.43 75| 166.61 10.72|  482.58

R ST T

H 4-5 | 2000HCH Y WotE - o|F70| EX|I|E Z2t HERA

Class TCA | CAD MPI MNN | SDI | SEI | AWMSI | AWMPFD | MPS | NUMP | PSCOV | PSSD CA
All 24465.96| 6.6| 15278.07| 178.9| 0.91] 0.51 27.51 133 47.83 703| 1647.29| 787.83 0
Urban 210.51| 0.64 68.67| 240.27 0 0 5.12 1.24 5.67 124 297.61 16.88| 703.35
Agricultural | 16401.78| 3.06| 97588.56| 61.12 0 0 37.89 1.38| 213.47 102 937.83| 2001.99| 21773.97
Forest 6857.01| 2.14| 2111.05| 121.71 0 0 9.38 1.25 25.93 361 993.9 257.7| 9359.91
Grass 0.18| 0.01 6.77| 811.34 0 0 2.19 1.16 1.17 4 5.44 0.06 4.68
Bareland 606.42| 0.61 157.52] 176.91 0 0 451 1.22 12.42 94| 242.62 30.14| 1167.57
Water 390.06| 0.14 56.39| 1440.05 0 0 5.44 1.22 34.01 18| 229.17 7795 612.27
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YIS WO XS BRE 75 9 A Xl 52 A&k 240 20173
SIS BE B Ol oS B EXNRER Fue] FRES AL

24 ARRIodo] sigels BART oFae tiow el & o At a2
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11,5 BRI BABIT a7, BAIShY sl
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IF o

ot FHA vlEskE HleS ol ALt HAl(mesh) 2718 APgsl=d] &85t
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O3 4-8 | AAE S422| Landsat 8(2017.6.17.)9)X=2et EX|I|SER T

38 4-9 | XAIZE SA720| Landsat 8(2017.6.17.)10) Xtz ot AIX|H(IHX]) &=

S 7, 9811F T4 Fol dEEt Ao
7F 157 ERfstaL & AFHEolA 9] vlEe2 92. 88%0l EohH
Hof] ATERL AH<H 4-10> FH=E).

R Falze] Aol SHHsE 41X 5

9) USGS Earth Explorer: https://earthexplorer.usgs.gov/ (2017.8.22. %) 28 Landsat 8Xt& 2=
5t0| Band Combinationg S%t RGB X|= HZE =M

10) USGS Earth Explorer: https://earthexplorer.usgs.gov/ (2017.8.22. &%) ZHE Landsat 8kt
2|S35t0] Band CombinationS £3%t RGB X|= HPZ ZHY

H4% S|l ZE0I8 DLER A|IZEAL - 91



el
0x

<17 41003} o] 157H2] TRl F4lRol kst ofix] e shte] e
zow PAER] & Mol ARIsks W] vi$ 27] tiFo] ofzist HrlE .ﬂﬂﬁ
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S33loll Yol HERlelo e Bt 1Fsta £ o] 2ol s i%?i
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H4-6 | 20174 SH=22| 0,

T= M,y
ZE MXE 1Y Z2 234.79%
OHHSHEl IiX|DHS TE{E AL 0.46kr
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apEste] F7HE EXdol tigh 2]F 9] FHAIE G| HES Xi]’\]ﬂ?i‘:k M§f0t 77
2 913t 91x]9] A7} underestimation) 2] FA
9] 710 g wAl(mesh) =717} MsFE 024 FR]Y] F7HE Wo|E e 4= 9l
o}, w3k M770E SRAV1E HYRE AAGsIFERE FIUE B e lof A=At
oAl & d A%t FE B Al 7hsslt. MG Tix]Yel digh AH-EiRlE
olgste] FAlT HAE shte] T2 skEohd b ahrste] F7ke H

g ooz AES x| dE S 287} ek(Olson, 2014). & AFlola= =
x19] FAAE F|digt 1fste] B4l FAel izt 0. 1ki ©9]9] Hexagon &8s
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x| 77 7ol EE 4 Qe A (Boundary Problem) S g E4129]
Mo ArEiRl Arge] A7)} medEle} A sk} ZHeas ae = FARID)
shRs} Al 10e] J71 SobRIthE 4-13> BE). webA M, olb=
sxIAolze] 9L 7PRE 4 Sl THsl) o] Rojx|x] e TRl Yol Hels)
o ApksIo} ueelME olalst FRAS HiRlE & Q= Aol Yk 1Y
4-13>3} o] EAZ MoE Lg Ho) Ateix]elo] 7 2 six|2 el wielo]
M5 xlede] EAs) HggE 4 uH 17} 7 = Upehdel, o) Arfalzl 2
oll szl RSYEAG Aol Kl %

4-13 | Boundary Problemg 12{3t 54|

4

o ArImA| 2/

A

Hell(s212 CBC)

km2 2397 -48.15 [ 103.24 - 132.47 [ 203.58 - 214 .26
0.00 - 5.42 4815-7006 [ 12247 - 168 73 [ 214 26 - 497 30
542 -2397 [ 79.06 - 103.24 [l 168.73 - 203 58
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(2) AHEIRIY 2: FURE oFT

EX]—L]E Hslo] whE e wiHskE QIR HREL oFate] mE N 2 AREANY

£ SIS BAE AR (0, T M§ )& AAISE] $I5te] 20174 5 20

Y Landsat 8 AIRE 83l EX|HEERLEE 155190t EX|OEER 23 oF

80.2%%] = B o miwd 01]1:4 d= SolA FHEE oF 88 3%7IK] Al
Zom (K1Y 4-14> F=x) MRS F& 23= <OF 4-150[H:

J34-14 | YOS K 9|F 72| Landsat 8(2017.5.20.)1UXIE2t EX|I|SERE

11) USGS Earth Explorer: https://earthexplorer.usgs.gov/ (2017.8.22. H%)2 28 E Landsat 8XI&
535104 Band Combinationg &% RGB X HFZEl =M

12) USGS Earth Explorer: https://earthexplorer.usgs.gov/ (2017.8.22. B%)C2EH Landsat 8Xt=
3|53l0{ Band Combinationg £3%t RGB X HTZEl ZbM
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4-16 | A2 DHHOTL UOJLEX| 042 ofF ol AEnyX|

M2 mix| HIIE 123l = 4= A= K]

SRI0] shEskt dolubr] e SRl BaX|goeA BeftigoR sk
¥ A0] Bo] | shwskel Alix|oje] st BelS 9Igk TiR] Alo]AE )
il AAIZE, ol 5P s} Lol Y 2 4 Aritke xﬂsﬂ

ROl TSP} ol o8 ) 2] dRol gD AR
K5 slasht dold 7Rs4S iRl S g7l WiRolth A ks Qlet 9%
394 3, 0,31k R 557mx557mZAL 127702 J=ls A1ZEQl gl Sla

SR Yol BHAZ AR <ad 4-17F} 2k

H4-7 | 20179 Q29| 0/,
T2 M,
2E MXE 23 22 23.82knt
OHHSHEl DjX[ote DE{e 2 0.31kd
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SUMMARY P

A Study on the Monitoring Land Cover in North Korea
and Its Application in Preparing for Reunification

Kang Min-Jo, Lim Yong-Ho, You Hyun-Ah

Key words: Land Cover, Monitoring, Forest Devastation, Landscape, Reunification.
North Korea

Land cover monitoring is to provide important information to policy decision
makers and managers by producing the based data by the detection and analysis
of territory phenomenon. The forest devastation had been worsening in North
Korea since 1990s, and the North Korea has been taken a aggressive attitude
to restore devastated forest. It is necessary not only to analyze the condition and
change patterns of land covers in North Korea but also to establish the policies
of land resource management and land development responding the unification
for effective and symmetrical national land resource management and
development in terms of environmental-ecological aspects and sustainability. It
is possible to estimate national land information using satellite images for
inaccessible areas as North Korea, and it is useful to make the application plans
for policies related to Korea national lands in the preparation for reunification.

This research analyzed the condition of land cover for all areas in North
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Korea from the end of 1980s to the end of 2000s using remote sensing and GIS
techniques. Case study areas were selected with high concentration for the
decrease of foreset areas using spatial structure pattern analyses including time
series land cover condition and change detection, concentration and inequality
index, and Moran’s I. This research implemented landscape analysis for case
study areas and suggested spatial planning unit(a7,, or 57¢), which is
necessary for appropriate forest management in managing national land in
North Korea and developing national and urban lands. The rapid decrease of
forest areas with forest fragmentation resulted from the growth of urban areas
in Tongsin county and the increase of agriculture areas in Uiju county.
Appropriate size for unit area was proposed for the development and
management of North Korea with severe forest devastation using 2/97¢
considered the connection between boundaries.

The monitoring data of national lands in North Korea, including 27,, and
MG%¢ proposed in this research, can be used for strategical plans of national
land development and resource management as universal application in North
Korea-related government departments and research institutes. Especially, it can
be applied for the establishment of specificated and embodied plans for Korea
New Economic Map, South-North Korea Forest Cooperation and integrated
resource management, and the construction of an integrated spatial information
system for North Korea.

This research suggested following strategies for the effective application of
national land monitoring data in North Korea. First strategy is that scientific
national land development plan by mesh-based 17,, and 1$7¢ for cities based
on the results of this research. Thus, it is necessary to implement an embodied
strategy for a Korea new economic map plan.

Second, it is required to establish the integrated information management
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system for North Korea. It is necessary to prepare the application foundation
of spatial information for North Korea by establishing an integrated
management system of spatial information(North Korea Information Portal,
Integrated Analysis System for National Land Information, and so on) for North
Korea from each governmental department and institute including the Ministry
of Unification and the Ministry of Land, Infrastructure, and Transport.
Currently, National Institute of Agricultural Sciences, National Institute of
Forest Science, Agency for Defense Development, and others have constructed
agriculture base map, forest devastation condition, topographical data for North
Korea.

Third, it is needed to form a consultative group of the application of North
Korea national land monitoring by extending a consultative group of North
Korea-related governmental departments for the public use of North Korea
information.

Fourth, North Korea-related data and information, including national land
monitoring data, should be open and shared for each organization except core
data related to security. In reality, it is difficult to access and use more than
70% of spatial information and other data for North Korea with the reason of
national security.

Fifth, data construction and sharing should be implemented to prepare the
information, which is necessary before and after the unification through a
demand survey of North Korea-related governmental departments. For example,
National Geographic Information Institute has constructed the database
considering the priority of spatial information, which is set from regular
demand surveys for governmental departments and research institutes.

Finally, an integrated implementation strategies and phased practical road

map should be proposed to coordinate and connect existing studies related to
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North Korea national land monitoring from each governmental department. It
is possible to suggest strategies and phased practical road map by interrelating
projects and studies of each governmental department proposed in the policy
areas and application plans of this research.

The purpose of this study is to implement monitoring and draw its
application by analyzing land cover change and landscape in North Korea for
effective and symmetrical national land resource management and development.
Thus, this research focused on the suggestion of solutions to support scientific
strategical decision-making for national land use by examining current situation
and change of land cover in North Korea.

First, this research analyzed national land cover monitoring for all areas in
North Korea and selected case study areas which had forest devastation with the
expansion of urban and agricultural areas. Based on this analysis, this research
provided the size of unit area which is possible to perform functional roles of
forest for land development and management.

Second, this research was not to investigate of factors for forest devastation
but to support strategical decision-making for national land and urban
development as well as national land resource management. Third, the results
of this research can be useful to support decision-making for regional
development of policy staffs. Fourth, the outputs of this research also can be
used as basic and reference data to establish policies related South-North
exchange and cooperation in preparing the unification. National land use
information of North Korea can support to environment-friendly and sustainable
development in South-North border area including the forest greenification for
devastated forest and the construction plan of agricultural cooperation
complexes.

This research proposed limitations and future directions for solutions. First,
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this research selected and analyzed case study areas of Uiju, Pyeonganbuk-do
and Tongsin, Jagang-do, and it only suggested unit area for forest resource
management by forest reduction. However, it is necessary to analyze more and
proper regions, which can be reapplied with the needs of North Korea. Second,
this research focused on the current status from the decrease of forest areas.
Therefore, the factors of land cover change with the decrease of forest areas
should be investigated by the cooperation with North Korean defectors, and it
can make better strategic application.

Finally, this research also had a limitation to use medium-resolution images
in producing spatial planning unit for forest resource management and national
land development. Future studies with high-resolution satellite images and land
cover maps can be used as basic and reference data for more accurate strategic

application.
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