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Synoptic Characteristics of Temperature Change of the Warm
and Cold periods appeared at Late Autumn of Seoul

Byong Ik Park*
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Abstract : This study aims to identify the warm and cold periods(WP, CP) of November appeared in the
daily normals of daily minimum temperature of Seoul for 1941-1970 and 1971-2000 and to investigate syn-
optic characteristics of the temperature changes of WP and CP. The WP temperatures are increased clearly(p
value 0.000), the CP temperatures are also warming but not significant statistically. In WP, there are not ap-
parent trends corresponding the warming of WP temperature, in the Siberian High, Sea Level Pressure(SLP),
925hPa surface wind(U925, V925) around the Korean peninsula. In high period(1972-1979) of WP temper-
ature, there are positive SLP anomaly and anomalous anticyclonic circulation pattern of 925hPa wind field
over the Korean peninsula then the winter monsoon is weakened and the WP temperature is ascending. In
CP, the Siberian high are weakening, the Hokkaido eastern low are strengthening and the westerlies(U925)
over the Korean Peninsula are enlarging. So CP temperature are suppressed in rising trend or shows weak

descent.

Key Words : warm period, cold period, late Autumn, Siberian high, Hokkaido eastern low
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Analyzing the Effectiveness of a Best Management Practice
on Sediment Yields Using a Spatially Distributed Model
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Abstract : Management of non-point sources for water quality control practice is complicating but very im-
portant. Sediments mainly from croplands are prioritized in non-point source management due to the sedi-
ment attached phosphorous. In this study, flow and sediment yields are modeled in Oenam watershed located
in Hwasun, Jeollanam-do, a upstream of Juam Lake. A spatially distributed model and GIS(Geographic
Information System) data was used to find out hot spots of sediment yields, to analyze the effectiveness of fil-
ter strips, and to visualize the effectiveness. The impacts of filter strips was estimated on the reduction of flow
and sediments at 17.2% and 46.4% respectively when the filter strips were installed in the sub-watersheds

with the most serious sediment yields.

Key Words : Filter Strip, GeoWEPP, Non-point sources, Sediment, SWAT
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H 1. ™ @A EX[0|E
Slof = 13 FAA /71 A
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A Geographical Study of Therapeutic Spaces
after the Disaster of the MV Sewol in a Local Community

Sookyung Park*
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Abstract : The ultimate goal of this research is to examine the geographical characteristics of therapeutic
spaces where have been appeared in Wa-dong and Gojan-dong, Ansan-si after the disaster of the MV Sewol.
As looking into the inside, the aim of the therapeutic spaces, which cover each target group (victims) individ-
ually, is various and different because the disaster of the MV Sewol generated various direct and indirect vic-
tims requiring healing. The therapeutic spaces are estimated at about 10 organizations and are leaded by pri-

vate agents predominantly. Furthermore, the therapeutic spaces are located near, but are aside from Danwon
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high school where many students are reported killed and injured in the incident. And the therapeutic spaces

provide simple and repetitive diversions, for example, having a meal, knitting and studying, rather than spe-

cial programs to restore a broken daily life to the original state. On the basis of such a background, the geo-

graphical characteristics of the therapeutic spaces related to the disaster of the MV Sewol can be summarized

as follows; first, it seems that target groups accept the therapeutic spaces as the concept of place gradually.

Even though most of the therapeutic spaces were suggested by third parties at first, target groups are involved

in the management and recollection of their own therapeutic spaces as well as the plan for a future direction

now; and consider the therapeutic spaces as exclusive properties. Second, the disaster of the MV Sewol have

embedded collective trauma to not only direct victims, but extensive groups such as parents, brothers and sis-

ters, relatives, friends and neighbors as noted earlier. Therefore, the therapeutic spaces support comprehensive

target groups; but each therapeutic space is not overlapped each other. However, to solve collective trauma in

a local community effectively, the therapeutic spaces are networked closely and build a regular cooperative

system. Third, a continuous memory is mentioned as an important point to overcome collective trauma, but

some phenomena such as fatigue and conflict with neighbors, out-migrants and a faded atmosphere as time

passes act as risk factors in Ansan-si. To keep a continuous memory, the therapeutic spaces attempt the re-

covery of local communities and devise various events, for example, cultural performances; furthermore, are

closely connected with external organizations.

Key Words : Disaster of the MV Sewol, Ansan-si, Local Community, Therapeutic Spaces, Recovery of Daily

Life
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Abstract : This paper points out the semantic unclearness of the jargon “cluster” and suggests the substitu-
tion of “industrial cluster” for “cluster”. Industrial cluster is the intersection of industrial agglomeration and
cluster phenomenon while the actual concept of cluster includes not only industry cluster but also political
administration cluster, science research cluster, art cluster, religion cluster, education cluster, etc. Partially re-
constructing the concept and significance of industry cluster, industrial cluster is a geographic agglomeration
of interconnected productional businesses in a particular industry, forming close industrial networks. The
advantage of the agglomeration includes reducing the transaction cost between the businesses, promoting
technological innovation and dispersion, facilitating the utilization of the professional workforce, sharing and
connecting the external customer. Moreover, this paper discusses the range of the industrial cluster and its
distinctness from the other similar concepts. There is a need to discriminate it from the other related jargons
and to clarify their relationship. In particular, there is a task to eradicate the mixed usage of industrial cluster

with the jargons related to space for learning and innovation.

Key Words : cluster, industrial cluster, agglomeration, agglomeration economies
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Abstract : This paper reports the distribution of soil piles set up during the Yimjin(1712) Boundary Making
and Demarcation(YBMD). Through the survey on the distribution of soil piles the location of ‘Suchul’(’k
ti: seepage zone) could be identified. The endpoint soil pile set up on the east-south bank of Heishigou(#H
i#) stream locates on 42°04'20.09"N, 128°16'08.42"E. The west beginning point of soil piles distributed in
the south side of Tuhexian road locates on 42°02720.14"N, 128°18"53.40"E. And the east endpoint of them
locates 42°01°32.97"N, 128°21'24.59"E. From the west beginning point to the soil pile located in 2.1km
distance from the beginning point, the distribution direction is west-east. The direction of soil piles after
them is northwest-southeast. The total real length of soil piles distributed in the south side of Tuhexian(l&
F#R) road is about 4.2km more or less. The location of ‘Suchul’ written on the Mukedeng’s map locates on
42°01'30.36"N, 128°21'33.62"E, The point locates in southeastward 222m distance from the soil piles end-
point of the south side of Tuhexian road. In reference of these reports this paper develops some reinterpreta-
tion on the YBMD.

Key Words : Yimjin Boundary Making and Demarcation(1712-1713), Soil Pile, Suchul, Backdusanjeong-
gyeobi, Tumen River

O] 220169 ST SR A7 RE 2/dH] 2| e ofsto] AtE LS
* A5 sk AP el X 2] i85} 14E(Professor, Department of Geography Education, College of Education, Chonbuk Na-
tional University, hackong@chonbuk.ac.kr)
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The Urbanization and Migration in the Period
of the Japanese Occupation

Lee, Chung Sup*
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Abstract : The purpose of this study is to understand the urbanization process and identify the Origin-
Destination(O-D) of migration in the period of the Japanese occupation, based on the census data
about Bu and Jijung-myeon. For this, the study analysed the types and the location of the immigrants’
origin(birthplace) whose headed for an urban area. In 1930, as the destinations in the inter-regional migra-
tion, the urban areas could be divided into three categories according to the distance: long-, medium- and
short-distance. The new urban areas which developed for effective colonial rule by Japanese pulled the long
distance immigrant across the Korean Peninsula, and the Chosun Dynasty’s traditional cities had the inflow
of population from the near and hinterland. All in all, it is proposed that the dual settlement systems of co-
lonial and traditional structures, is the key to understand the Korean urbanization processes basedd on the

inter-regional migration during Japanese colonial period.

Key Words : Period of Japanese Occupation, Urbanization, Bu, Jijung-myeon, Migration, O-D
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Modeling the Spatial Dynamics of Urban Green Spaces
in Daegu with a CA-Markov Model
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o] S A== 5, WAL A FRIFA] 529 HITF Uefube Ae o 4 QUSdet wheba b))
o tAle] A &7bset HX| RS $lalAl o#eh F1HA st oS SR8 aLejate] AAIHR BUE P
A Fart qlet,
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Abstract : This study predicted urban green spaces for 2020 based on two scenarios keeping or freeing the
green-belt in the Daegu metropolitan city using a hybrid Cellular Automata(CA)-Markov model and ana-
lyzed the spatial dynamics of urban green spaces between 2009 and 2020 using a land cover change detec-
tion technique and spatial metrics. Markov chain analysis was employed to derive the transition probability
for projecting land cover change into the future for 2020 based on two land cover maps in 1998 and 2009
provided by the Ministry of Environment. Multi-criteria evaluation(MCE) was adopted to develop seven
suitability maps which were empirically derived in relation to the six restriction factors underlying the land

cover change between the years 1998 and 2009. A hybrid CA-Markov model was then implemented to
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predict the land cover change over an 11 year period to 2020 based on two scenarios keeping or freeing the

green-belt. The projected land cover for 2009 was cross-validated with the actual land cover in 2009 using

Kappa statistics. Results show that urban green spaces will be remarkably fragmented in the suburban areas

such as Dalseong-gun, Seongseo, Ansim and Chilgok in the year 2020 if the Daegu metropolitan city keeps

its urbanization at current pace and in case of keeping the green-belt. In case of freeing the green-belt, urban

green spaces will be fragmented on the fringes of the green-belt. It is thus required to monitor urban green

spaces systematically considering the spatial change patterns identified by this study for sustainably manag-

ing them in the Daegu metropolitan city in the near future.

Key Words : Urban Green Space, CA-Markov Model, Change Detection, Spatial Metrics

L AE

ZAE oJgt Ex|o] 813t W AR HA
Ao g A =22 ot 3} (fragmentation) H 4]
S | 8tcH(Pauleit ez 2L, 2005; Zhou and Wang,
2011), Z=A] Yl HA]= 2 YRA]7) oju] A A 02 o]
L A=7HA] A= o] Qlo] mAZNES] oF o] ot
AW o2 §E 2 Exjo]8-9] Hgto] E7tu|sly] uf
wolth, TA| =A= A Ho, 2740 A, A4
Soll S vl Bt ofue} ;529 7]5o] F23]
35 7] QA= W A7k glo] DQ sy uj
ol A ISt whE =2] o] W3tof tht AjA Al &
UE P} A&7 =232 71 D ashel (A gt
2012). whebA 47 Fje] ATELS A&7 &
Al E o A X 9] AakE A Q1A ek
M= QI =] 9] upHS} B FAlS 2 4s)str] 9
o mA|Sho whE A0 XM HgkE oS5 da
7F dekar ZFxFeh(RE3] - 0]%13], 2001a; 09143 -
SHA-8-, 2001; Berling-Wolff and Wu, 2004; Tian ez
al., 2011).

SEAIRE ol A =
gt A= obA] vl gk AAgolth, AR AGH(HE3]-
°]x13], 2001a; HE3]-0]%13], 2001b: °]N/J - THAY
%, 2001)Tk0] 2 AE ARYHL o] gdle] £A|
o] Ex|o]-gH3lo] whE =] 0] upHS} 9 A
= &85t 2AAY RS BA] 15[ 9
37} oftof| A A=A = UER AR 1A 21

b T AUNAE YA RO R HelFA) Foka

01

ok

E R

3L AR E 27| 225 4= Q= s o] §l7] wii
ofl A17H4] WSHE 2 Uehdl 5 gioke S 7
(Huand Lo, 2007), 3, 2A|AE 3|72 o=

=1
=
= /\1 A= E]— QEU}E}(Cellular
Automata: CA)7} 19801t} 0] A Lol A] 77
Gl 4512 95k CAE $04 018 A
Kaha 27| 22545}
= EA] S Aol 5‘}% Al A 7steH(White
and Engelen, 1993; Clarke and Gaydos, 1998; Batty
etal., 1999; Benenson and Torrens, 2004), &0 A
2P EAIARN(GIS) 9 AAFALS] WEE QI3 CA=
LA EXo]-§ s} Bl mAA oSl 7 Hd
Z o & 857 9t (Benenson and Torrens, 2004;
Liand Yeh, 2004; Batty, 2005; Li ez al., 2013), =A|
wx]0] B7PA WBHE ZEAOR EAS] E &
Aol gl A 7191k, mhebA] CA 713t Exjo) g
W3} B mAGR oS RS v =A] A
2 W3S o Ssh=t 282 4 e ST A
& 713 9let,

=l SACISE o 9 sy

i
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o1& WIS % EAHYS Aake Hol T AT} ol
5 (calibration)dt= WS i8] f18f =2 af
ekt ARl B o 2= 7HEA] S E(White
and Engelen, 1993), t}7]& 3 7HMulti-Criteria
Evaluation: MCE)(Wu and Webster, 1998), & A A€
SR (Wu, 2002), 2134174 (Li and Yeh, 2002),
AU (Li and Yeh, 2004), frAA4F4 2] S (Li
etal,, 2013), TF2 33 A2l (Markov Chain)(Araya
and Cabral, 2010; Sang ez /., 2011; Subedi ez al.,
2013), A7A+2] 2K Aguilera ez al., 2011), A13Y2F
20 o7t 5ol lt}, 2AAY SRS F1E
Aolqt2] o] HAL A& AUAA ©he3tstal o
= A7t oo 27444 7Hs/d 0] vk RHAZE Sl

A= N1 A Bof G ol AU A T4
o)1 aHoe] EA| Alo] Wastths ol 3l
o}, Ftoll= Q15417 (Li and Yeh, 2002), 44
) ZE(Lieral, 2013), QAFAA U (Li and Yeh,
2004) Fol Mol Ae] 1 W e 7w 9)
o e} B Ee me] 2] dg 7o)
Sf%t 3g0] Bel AL AT 1% (compu-
tation intensive) 0| A A|E7}} AR 7So0] el
2 olafela BHgsht] ofsigol Yk Blo] 3)
tH(Li and Yeh, 2004), -2 1252 2414 71
shbde Eoll A2l A A4

}_‘

Mr o
1%
ofs
o,
N
o
o,
oR
>
=

F7t Ausd A9 dgelol wobarhs BA
ek, AF7HA CA 74 EXol g et 0 wA YA

CA-Merkov 2&Z 0|0t tHTLAl =X[9] S7H Bt A

Markov 232 Wf233Z A9l K} CA 2 9] o]
22 AZE At 7ot (Benenson and Torrens,
2004). CA-Markov 2 &2 th2 CA K| H]sj &=
Rt A EX| o] IS v A 411 7hdstA| o
S 4= qlen, A 7 A7 X ES vg e R
AolgES =E5H7] wizoll dAe] FA1E vkt
Ex]o] g RHl g 5 Slrk= A5 7HIth
(Araya and Cabral, 2010). &1} CA-Markov %%
oM B2 Al HYS S FEE HolgEe
Goka] BAZo| LR Aoln B4 wrdakd] 3
A7} Sl olelt shAks AAIole] S S wde
T = MCES S8l 5% 293 A= (suitability
map) & BE5to] HolFAS WA 2H R
4= QJTH(Wu and Webster, 1998).

Z|Lo] CA-Markov 2% =A| 0] EX]0]8H3}
£ 953 U(Araya and Cabral, 2010; Sang et al.,
2011; Subedi er al., 2013; Omar et al., 2014) =A|
A ol Esh=tl (5%, 2007; vhtol - AAE,

2007: o1FE - 24141, 2010) ZEEHJAANE, EA] =

xe] 744 WBkE ol sk 2852 gkelet,
Aejsol A CA R3e BEsto] 227 W A
2 FHOR EANY U B4 EXo]§HEE o
3 Abel) G QLOUH RS H4E, 2000: BAE

)

2002; AAIZE, 2004; )&, 2008), CA-Markov
2Hg-5to] A ExJo]l 8Dt Y EAYAS oS
ALt EA] 2] 9] F7HH AHIHE ol 53 Al A
= Aotk AF7HA] CA 7|¥F Z=A] Ex|o]§
D EAAS A5e FHe] At v
|15 1 AAE HH R AT A5 A4 (Her-
old e al., 2003; Berling-Wolff and Wu, 2004; ©]A}
¥ 2514], 2010; Araya and Cabral, 2010; Aguilera
etal., 2011)= 1|2 ASE g Fof] g 7|9k 54
< Yttt CA 7|8 EX|o]-§- 3 W =A%
AdEnygo] A7 B RA AAZ =] 9
A= Tttt Gl 5S dolA Alve]e ZIRE EA4S

o]

op N
rE

I ol

o
-

o}

&LoE o

8l
o

Sl e oA =1 Bart gl

of] . AL A S AFH E CA-Markov 28-S &
85kl AR A4 % A Alnte]eof wet
202049] %A o Zala, EX| 18 H3keA] 7|
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2. A X9 T4 HI} oSS
28t CA—Markov 2 &l5

CA-Markov B2 np2 33 A9 Bg3} C
CELEL DL EEES RN
=7 A o] A7F = Alejof gk o]/}_z'
= L].;H (Markov process) 51

73, 2010). =AJo]- 4 ﬂ%%% 01] 0}71 et ot

P 1313} UPE
g g=S A
‘_ﬂ—‘:— SHE HFolth, np2A I A|Ql HEoA |
o] Fef (coll A 2] e El)7E wle (410014 9 7
)2 o]5317| H+& &8-S Ao]8-E(transition
probability) 0|2} 4| Ho|ehE-SE WE Aol A 3
2 eERH A2 Ao (transition matrix)©] 2} gt
o} uf2 R I Ho|ghg-2 A2 wstujE o] |
& A&d Aolehs WA 7 A17]19] EX|o]g 3l u
Hg g-goto] 3 Alo| EXJo]§ U u]Eo] thE A
710 ojwgt Exjo]- 9 wE O 2 Hetu] =X tf
g EES AL, BE EX|o]8 W 950 Holgt

B e e 12 e e /loh(A ).

Lin=PyX Ly CBY)
Pu P o P
Py Prn - Py |0<P;<1and
P Py -+ Pim

Py=10,j=1,2,,m)

Liry: t+1 A7 A EX| o) E e
Py OF2 S HolgkE
Lo t A7l A EX a2

Al Aol mele Beh ©A EXjolg U 3
stsfol thak @A) 2415 47 AW 4 gl
22 7443 9leks o] Sith(Weng, 2002), 71
U} Weng(2002) 7 841 - ¥14-(2003)& Exo]§
317] $1gk k2 Aol mgol
4 7] el o5 kel

it
X

A
3, cas vNY 54 w3 2%*1 APEEE
wstepte Q1 Afol A2

Sijerv=f (S0, 2150, T) (42

Si,j(erl): t+1 /‘]Z_]'Oﬂ/\“] i,ij] ,%]_EH
S AN i 9 A
Ql‘,j(t): i,jQ] I:]]O]]:ﬂ:?;_g_oﬂ th:ﬂ’ ;S]—OJ

Ti: Aol ol g4

rr
(ot

CA+ &3] A&t 37t Al (state), H]©]
(neighborhood), Z©]5+2](transition rule) —‘:—94 Lﬂ 7]—
A 712 947 HdEo] QoHr g )
A= 5, 2002; 2013, 2008), CAE= 3 } 2] 455_
A= 1343} A Zokes gE4 UPEEE iﬂ‘d
A Hekstr] flaff vlolH$ -8
oy 7W 7|8 4 Foll A 7}” Za35 A2 Ao+t
2lo|ch, Ao] Ao} Ho|HEEE 7] LEE 7} Ao]
o A7 2 o] B A WSFER] Aol o
m, = Al il 5Lt aF2lo] A&t ok
At=o] Mol o) A TedE F53t
A F7] AA ER|o] 8- W 9] EW3} 11YZ 2
g Rkgsr] flal theret Hol2E& HEstal
& B o2 715A] PE(White and
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Engelen, 1993), MCE(Wu and Webster, 1998), 24
28 S UERH (Wu, 2002), 21FA174(Li and Yeh,
2002), AFEA YU (Li and Yeh, 2004), S-A A1
2 & (Lieral., 2013), 0253 A2 (Araya and Ca-
bral, 2010; Sang ez al., 2011; Subedi ez al., 2013) 5
o] ARGE|QITE, 2L} o} A 7FR] A EX|0|-8- 3}
£ d5st7] e dutste Hol+t2 =& W B
Hol §li= AAoltt, CAx= T2 A BEX|o]-§-/3}
A EAEE AlS55H7] lsto] ohefet A Yol A
25 cH(White and Engelen, 1993; Clarke ez al.,
1997. Clarke and Gaydos, 1998; Batty ez al., 1999,
73S Bk, 20005 S 0]4 5, 2002; FAE
5. 2002; Herold ez al., 2003; ©]3 % 5, 2004; A
£, 2004; 4] - A5, 2004; Berling-Wolff and
Wu, 2004; Zth3, 2008).

CA-Markov 2§23 5+ 2o A& Folel =gy
O 2 A AR Z*ﬂ%— vpgr o & ule o] Ex|uEH
35 &7 A5T 5 ks AHS 7t (Araya
and Cabral, 2010), Q8F CA 2 oA 2-&5= o]
THEo mfE Az HolehEo] AgEm, Ao] | 9
oo tigh ol ARt CA =3t 53}
o}, Ezjo]g- 9 u|E W3 of| Z 1 g o] CA-Markov i
Fe A8 A, & EXo]§ W mE| Mo thE
Exjo]lg 9 & Az wskd Ajgs ndgd
o, nEgo] HAPZ Qs LAl EXo]E Y

5] JFE F= 2USE B8 MCE] ¢

i

o AR AP A0S Fof dolBBe HAT 4
QIr}, ol 4oz sEashel 4 33 Pk

Landcover; jivy=f(Landcover; joy X S je1) X Pry.i 9

X Nijw) (41 3)

Landcover; .+’ t+1014 gH Al(i,j) 2] 55 {3 0]
o & fy oz HakE Y

Dol A A GLj) 2] A el

S+’ t+1§;_ 7102 A,j) 2] 233 A4 (suit-
ability index)

Peyijr: tOA] e+19] mEE AL ol ghE

Njo: dlolH$E 39|

Landcover;

CA-Markov 28E 0|26t CiT7A| SX|o Z7H Hat BHIZ!

CA-Markov &= GA] A 9] EX|o]- G} 2
EAEE Attt ol A8 ATHIES,
2007; "ol - 7445, 2007; o7 - @514, 2010;
Araya and Cabral, 2010; Sang ez a/., 2011; Subedi ez
al., 2013; Omar ez al., 2014), U] ]l 4] CA ¥ CA-
Markov 2% 28510 A o] Ex|o]-§HD} 5l &=
A ST ASA A= wol 3o,
LAl A9 374 WS oS53 A A |
= AAolt}, E3h CA Y CA-Markov 23 &8
g o] i FEL] At =AY EX]OI%EHQ 4
EAGE STt st ASeklaL vl Al 5S
3t & el 7hk B8 4=9)st o:]:r"(l—lerold etal,,
2003; Berling-Wolff and Wu, 2004; o4& - 574],
2010; Araya and Cabral, 2010; Aguilera ez al., 2011)
= WA &2 Aol o]of mA] =x|9] F7HA ¥
3k= oS5kl AluE] e 7|9 A4S AAE Zart
AL

2 AGs BA =549 % A H3kE Bl sly]
flsto] tiFAIE ARl G o2 AA s ATHTE 1),

= EAJo] CA 7]5F & o% 285k Ab A
T2 AT} o8] ER|o]8H3kr} Wol WAy
LEHE Qo= o]FojF o, titAlel o]
3P AdHA oz g 7o Fols Aol tHEk A
g A7F vl g Aot =3t iAo A&
e =AY E Al BAl =A]9 34
ks U E s o538 vt gl

H Ao x| Aoz njEE ExR Ao
g}, ol2jat Y] HAL BAR EX T fEg
2R 2R of gslng B4 oiR w4
L5 AFARR ARSI S diF B4
&%= Landsat TM YA A4S %L%O]'Oq A7z}
A, %‘ﬁxl“‘ AH, ZX] FA, UA, =9 59
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JFE

_._77H‘c(‘>E
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WEJ;IEHE/#"

= Al 713@ AfolshLt Az o & oF 75%0] 4 o]
CHEHH, 2015), AIZHE W 9= R dlEF E
A8 e AAAE 4 71 2] AF=Q1 200992
715 A O SHGTE, ohYE, mE R A|Ql HA 0
A AolgES =& $lalAe F Al719] BEX|H
B g7t gestug 200993 71 74 A1 QL
19984 B4R 27 EXHEEE F7HH o2 &
2354}

9 2 2 Ao A AFEE Ao A
522 HojZol WA, 1998WT 2009F 2] EX|=
ErEuigo g nf2 3z A9l g5 2y AESt
o Ho|gE 033%" Ho|Hd] P, 2K &E on|

)

H

2 els) ol ABE E 1 9 1 29} 2k
oI5 W A7te] EA19)20)] o] Th8 A1)
oﬂ 50161—§x],4£xﬂ§ u—o]- ol7~]1,]_1:]. ?‘5:19,]E
|58 A2 Wetshs 7hs A BHEE Liek Alo]

2009

o= HMarkov Chain)
28

!

‘ Hoj=E s |

‘ HojEn wg J

i
i
i
H
i
i
i

F
CA-Markov
2y

EIg28 83

I

OloIxI

|?3EQ¢I‘ HA 2% |:

CHIE |21
[Muiti-Criteria Evaluation]

HUM T
[Suitability Map)
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WA EXNE 0SS
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CA-Markov 282 0|25t CHPA| =X|0] Z7HE Hat BE2]
1. 19980 M 20097t EX|I|E HMo|&tE HH
20094 _ . 2 IS 5
— A7 Y | sdAY A 27 4 A £ oA

A|7}3}A] 0.6786 0,0699 0.1279 0.0396 0.0002 0.0629 0.0209 1

=2 0.1043 0.5290 0.2719 0.0455 0.0013 0.0316 0.0164 1

A 0,0546 0,0919 0.8080 0.0232 0.0002 0.0168 0.0052 1

ESY 0.2115 0.2181 0.3869 0.0997 0.0004 0,0427 0,0408 1

= 0.0720 0.5998 0,2239 0.0360 0.0203 0.0240 0.0240 1

8% 0.5810 0.1159 0,0980 0,0416 0.0000 0.1328 0.0307 1

59 0.0520 0.0625 0.1531 0,0446 0.0004 0,0450 0.6425 1

GA 1 1 1 1 1 1 1 1
H 2,1998H0{Af 20097 EX|I|= Mo|HA sHH el

200949 i }
A7FERA o sUAA A EX 4 A -9
19984

A7}ERA 104,56 10.77 19.71 6.11 0,02 9.69 3,22

79 10,60 53.77 27.64 4,62 0,14 321 1.67

AH 30.70 51.69 454,36 13.06 0.13 9.46 2,95

ESA 3.45 3.55 6.30 1.62 0.01 0.69 0.67

= 0,01 0,12 0,04 0,01 0.00 0,00 0.00

A 9.59 1.91 1.62 0.69 0.00 2.19 0.51

49 1.57 1.88 4,61 1.34 0,01 1.36 19.37
o, oA Yo ohg A7lo) Mgkl ExmEe S AFo] ol AuARTeln fele B
A 52 BRSOl vz ae Aojgee Ao & §4E Hgst] AUls L AR

Wz} o] vlejol® A4 Holeks AR F A oR FHIL,

719 EA 9B EE Bgslo] 3t o) BX| 7 Ho| o} Fh, w2 g s)pR|eke) A2, BAL, wet 2
= Al7lof| ojugt EX o &0 2 AgtE]|=X|of tfgt 2 M2 ofugt g2 7o' v ks 9 N
B8 ANISIN, BE EX 9B Holghg ghol §  BUIsolahs ol R ARl =Y #RE 4 gl o]
SIS e 5 gk RAR BE UL 7] AE o B AToA L Wit M WA 4
H EX o5 do|HAE ejstHA R R 7t (membership function)& A5t 7}5X1& At
Allof| HolghaS Fofgt A =& wrltt Rom, APAFE v oz =2oko] A= |3
2o 2 FAo] HMA ASHALG-S 7ekslo] ub (J-Shape monotonically decreasing), Z4AF & I==S
233 Ho|FES HA57] Yoto] AT A =E "%](S—Shape monotonically decreasing), 7| 71EkR] 2}2]
AREEEIT)E, A8 = 712)+= 4¥ (linear monotonically decreasing)Q_E A
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PALE 81O 2 50me} 400mE HT
Ao g At -olds, 2002; o] E 5,
2004; FE=, 2007), 7171 = 9 1kn7kA] 1
gk LR 25 E FEFE vtk AASA TS
5, 2007). 7449 2319] 749 3] A1 (2007) 0]
A= 331 150m o4, FAHE 30° o)A, EA|AA]E
7IA ol A= 31 200m ©14F, ZHANE 20° 0]4Fe]
Aol A= 7fako] A FEslTtaL A AlSHAL §lon, 7]

= AFo A= NEESAE EIL 150~200m, FAE
18~20° o)A} o & H Il QA u]- 0] %, 2002;
QS-S 2007). ol#fgt 7| Fate] & Aol A
+ E29ko] A= somFE HA|go] Aasichrh
400mol|A] HZ|gko] 0o] H =5 AAstar, 7]/
A|eke] Al 7R ZEE ol AE wX|gto]
AR} 228k 7F 7 1km o)/do] =W 00] H =5 A
ottt AARs 15° A H A gko] ZHastetrt 20°
of| A HA|gko] 00] EH = AASFSIL, il 50m
oAl Hx|gko] ZAstrtzt 150moll Al Hx[gke] 0]
HEE2 A5k

Aot FAIE AR g A S E
2 EXuEl EXuEAeS £4
= 8Qlo R st A3 A =g ARSFATHEE
3). A AmollA 2t A58 T gho] =5

5 o EXE R A3t 7HeAdo] =2 A9
oJu|git}, o] gh& &-8-5to] CA-Markov X3 ol 4] 2}
o] 2 3 =AE TsAo] Q=2 A Hol|dE

2 WY 4 ek AFAOR 2

~ 3

A3 A= MCE

H 3. MCEO|| AI2E 2

of ofaf 7iEAIRHEA 2 A Foll whE F 71A] €]

Alute] e.of wheh A 2bE] glek, JRA RS o) A
o ol Est Alube] Qs A AL(FES, 2007;
2A72] - 28t 2008; o]AFE - 93741, 2010)2 2%
sto] AAskqict,

o]yt Y LS uigto g B oA HEHoz
F%¥ CA-Markov W3S 4] 02 FHSHA 4] 4
ol 2t} CA-Markov 28 9] ElgAS AZ817]
A ZHAIgHE o o] BA] f-e w2 AluE] oW
20094 EA T E-S o Ssto] AR 20099 EX| T
=of Blaskgiet, F 7)o EXuEO] dA=E H7t
37| $131] Kappa Alg=& AF&3F3i

Landcover; j009)=f (Landcover; j1995) X S j2009) X

Py j08-09) X ]\7;‘,]’(98—09)) (4] 4)

Landcover; jony: 2009 Bt Al( j)2] 7] & -5
o] the w3 o2 wske Ay
Landcover; ja995): 1998 | @(i,j) A
Sijeoos: 2009 7|20 2 i jo] X7 A=
(suitability index)
Pryijos-09 19981014 200987 np= 512 Holehs
oy

Nijos-09): F3H(von Neumann) 5% 5 Hlo|HZ =

ol

E45)243 E4 7B 43HE 215k 89 B4 23S Aakshs 89l
=AAY | E2 Y paete] A, AL TR 4 P4 AT, 4122 35)
479 AR, 47, 49

AT AR, 47, 49

24 7} Ex|uE EAAY, $7, 59

%7 e el EAAY, HYAY, A, 24, YA
HA EAAS, 5AA Y, $7, 5
o) AR, HAA S, A, 24, WA
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H EXuEEE el 2 A|7}EIA| Y, H9A] e AL
g, 27, A, YA, $oEz g ExmjEoz o)
Ag Gy WS AuEa Ak W 227} A]7F
S om AFEE WHo] £ FUFS FHO
2 27h WslE Au o), theow ARy
o4& Bl AR 7S, AUAIFT oA A 9 2]
7l et Ex B o s AstEl 08T WAL AR
1, o3t EA4o] 24 el SHES AR
ket

EA 9] Halg Ao A= =] o] ahHs}ket
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5. ALI2|2%E CA-Markov 2&E Sl o|E= 2009 EX|I|= 1}t AX| 2009H EX|I|ZE 7t Kappa Al4:
K standard K no K location
A&
GB #4] GB 3|4 GB #-4] GB 3|4 GB #4] GB 3l|A]
&% 2009 EA 9 &
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272 FAE AS B Ao A%ﬂ%“iﬁtﬁl location 715 w02 Awmoton] elybHow
(Zhang, 2013), 9I7EA] E4] 2] %ﬁ o5 71 o] Kappa Z|= gto] 80~85% o|/golH, =ao] A3t

A x2Sl 712 A
29212 FAE 30m
moj| 4] B A /51
el 2yol 5 Axkatol =z 2el i}%ow =7
744 Wstr} A4 vehd 29

o]t z}o| | = (difference map)E AlAFsEAL Alufe] 2
W2 2|9 2714 HilE B

_]>~
_O|l',
bt
o

35 7HH]—XH§_;I—L(39’] A H Al AluhE] 2o
w2} CA-Markov 28-S 3] o|=% 2009¢ EX
1] 29| Kappa 74]—?014. Kappa A== F 7§<] EX]
B o] AR EE AL o, S5 AX|5h= HX
& WIS Aol L AJsh ] v &S elolgich
K no+= Kappa no information 2 4] of| & Au}o] %
AH e & 4= = Aol Klocation

o mAmse] B0 947 2, 9119 3o
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H 6. NLHETS FXIA| A EX|TIEHE3} 82 (2009-2020)

9] k(%)
20209 | A7kt 4 = ~ I 51
20009 7] pate A ES = U4 -4 A
APFEA 154.07 0.00 0.00 0.00 0.00 0.00 0.00 154.07
- (17.48) (0.00) (0,00) (0.00) (0,00) (0.00) (0,00) (17.48)
=ol7]el 0,92 97.46 0.61 2.66 0.00 0.00 0.00 101.65
© a (0.10) (11,06) (0.07) (0.30) (0,00) (0.00) (0.00) (11,54)
e 10,21 24,34 509,96 8.74 0,00 9.09 0,00 562.34
v (1.16) (2.76) (57.87) (0.99) (0.00) (1.03) (0.00) (63.81)
27) 0.25 0.92 0.32 14,57 0.00 0.24 0.00 16.30
- (0.03) (0.10) (0.04) (1.65) (0.00) (0.03) (0.00) (1.85)
27 0,00 0.00 0.00 0.00 0,20 0.00 0.00 0.20
H (0.00) (0.00) (0,00) (0.00) (0.02) (0.00) (0,00) (0.02)
W 0.89 0.11 0.00 0.25 0.00 15.26 0.00 16.51
(0.10) (0.01) (0.00) (0,03) (0.00) (1.73) (0,00) (1.87)
ool 0,00 0.00 0.00 0.00 0,00 0.00 30,14 30,14
o (0.00) (0.00) (0,00) (0.00) (0,00) (0.00) (3.42) (3.42)
A 166,34 122.82 510.89 2622 0,20 24,59 30,14 881,21
= (18.88) (13,94) (57.98) (2.98) (0.02) (2.79) (3.42) (100.00)
B 7. NS SHMA| Ch2A| EX|T|SHS} $Z(2009-2020) kO] ¢ (%)
20204 Al7vs 4 = 2 Aol 5}
20099 7] e AH £ S A <= A
Atk 154.07 0.00 0.00 0.00 0.00 0.00 0.00 154.07
- (17.48) (0.00) (0,00) (0.00) (0.00) (0.00) (0,00) (17.48)
=ol7]el 1.15 96,24 0,05 3.21 0.00 0.00 0,00 101.65
© a (0.13) (10,92) 0.12) (0.36) (0,00) (0.00) (0.00) (11,54)
A 9.17 24.65 509,12 9.69 0,00 9.72 0.00 562.34
cE (1.04) (2.80) (57.77) (1.10) (0.00) (1.10) (0,00) (63.81)
27 0.54 1.67 0.69 12.79 0,00 0.59 0.00 16,30
- (0.06) (0.19) (0.08) (1.45) (0.00) (0.07) (0.00) (1.85)
27 0,00 0.00 0.00 0.00 0,20 0.00 0.00 0.20
H (0.00) (0.00) (0,00) (0.00) (0.02) (0.00) (0.00) (0.02)
] 1.40 0.27 0.03 0,53 0.00 14,28 0.00 16,51
(0.16) (0.03) (0,00) (0.06) (0,00) (1.62) (0.00) (1.87)
ool 0,14 0.00 0.00 0.00 0,00 0.00 30,00 30,14
o (0.02) (0.00) (0.00) (0.00) (0.00) (0.00) (3.40) (3.42)
A 166,48 122.82 510.89 26,22 0.20 24,59 30,00 881.21
(18.89) (13,94) (57.98) (2.98) (0.02) (2.79) (3.40) (100,00)
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