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“Economization or Culturalization?')
: Coupling of Conservation and Urban Regeneration in implementation the cultural

district(CD) in ‘the old treaty port area’, Incheon City, Korea

Firstly, this presentation elucidates a situation (condition) when industrial heritage
conservation might turn into an implicit economic policy. Thereby, it secondly discusses
challenges of industrial heritage conservation.

Industrial heritage conservation in the old town was proposed as part of urban
regeneration. In this context, urban regeneration was interpreted as a holistic regional
development concept, which encompasses cultural, regional (spatial), social and economic
concerns. Cultural imperatives at first drove the conservation of modern built forms as
part of the old town regeneration. In continuation of this effort, the cultural district (CD)
was proposed to preserve modern built forms. Significantly, these spaces mainly
functioned as industrial activities. Thus, they were defined as modern industrial heritage
sites. The CD is mainly concerned with promoting culture via preserving cultural assets
and places and supporting local cultural businesses. For that, designating ‘recommended
cultural facilities and cultural businesses’ is required. Rather than supporting cultural
activities directly, the CD policy is concerned with promoting places that could facilitate
cultural activities (spatial approach to culture). This makes it possible to acknowledge
culture in a wider spectrum, because not only conventional cultural spaces but also
non-cultural spaces can accommodate cultural activities. For example, a dance club can
be designated as a cultural facility or a cultural business, as far as it is considered as
facilitating particular forms of culture, such as a club culture. In this case, the CD
revalorizes a dance club as a cultural place, through finding cultural values and
meaning from the club.

However, the old town CD case is peculiar. Obsolete modern industrial built forms
are not conventionally regarded as cultural places/assets neither as cultural businesses.
Yet, physical forms of such spaces keep industrialization and modernization experiences.
In order to preserve such physical forms under the CD, they have to be given cultural
meanings and obsolete spaces are to given new functions. Therefore, the old town CD
had to justify obsolete industrial spaces as heritage sites (create cultural values and

meanings) and then to propose to re-adapt heritage sites as spaces of cultural businesses

1) o] =2 2013d ol EloleoloflA 7HZI=l ‘The International Committee for the Conservation of the
Industrial Heritage’oll M X Xto| Wi okg +H st 2.
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(create economic value-added of culture). In conventional CD execution cases, its usual
concern is the creation of cultural meanings from both cultural and non-cultural spaces.
However, in the old town CD, it had to also create economic values of cultural spaces,
in order to designate heritage sites as recommended cultural businesses. This was
resulted from the condition that industrial heritage sites tend to be adaptively re-used
for the sake of conservation. Thus, there existed two different types of value-creation in
the old town CD, one is creating cultural values of obsolete industrial spaces and the
other is creating economic value-added of culture (industrial culture and modern
culture). In this respect, for making the old town CD a successful conservation project,
keeping the balance between these two sets of value creation is essential. Yet, it should
be noted that the old town CD was considered as part of the old town regeneration
and thus, it is influenced by how the overall urban regeneration is understood and
executed.

Currently, the district authorities have put much emphasis on economic imperatives
for old town regeneration. Also, there has been growing demand towards redevelopment
and tourism promotion from local residents. Especially, they required the promotion of
tourist consumption opportunities, such as restaurants, shops, and amenities. In fact, the
old town is also designated as a special tourism zone, which seeks to utilize the
industrial and modern heritage sites as tourist sites for generating local revenues. Under
this circumstance, without emphasizing the non-economic contribution of the heritage
conservation to the local economy, it is difficult to push the old town CD as a driver of
the old town regeneration. As examined, the old town conservation can be a precarious
coupling of conservation and re-development. If the pressure for economic adaptive
re-use of industrial heritage sites increases, it is very likely that the focus of the
adaptive re-use leans towards treating heritage and cultural values as ambiance of the
touristic products. In short, a cultural policy of conservation can turn into an implicit
economic policy.

Industrial heritage conservation requires valorizing an obsolete industrial space as
cultural space and then, seeks how to re-adapt such space. Significantly, this spatial
concern makes it possible to connect industrial heritage conservation with urban
regenerations. Yet, this aspect also can hinder the restoration and conservation of
historical built forms and their values. Thus, this paper proposes (a) and (b) for

industrial heritage conservation.
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Saddler effect?} ZLixI= &

r=r=Ll

(rEuista A us3 2F)

4

A\7te] 2psf(denudation) & 7159k AFxel olslA AA oz AR, sHolt Wt
2 AA7To ofd Agden AR olHF ANEAL AT HHRA A4

A, BAAIEY FReE HAE Atolo] 59 W3 #Al(negative power-law)7t EA
s AL AR THSaddler, 1981; 13 1), SHAHOZ PrecambrianAl 7] E X ES

Quaternary Al712] EHERT} 1084 1008 o] 2+ 7S HRITH

2 s T T N R i YA TR
i 0 0
0 THICKNESS (m) <&
: O 1-5
O &-10 -|
T‘\ gn-20 €
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<33 1> Cluster density of positive rates of sediment accumulation plotted against
the time span for which they were determined (Saddler, 1981)

O o8& ddS Z7iztel] 24 HAHE HAELS 53 7 9k ol g}, episodic

dl 9 4
Al AAH= FAZE/AAE Fa o, #F2 AVl HA" HAES ol HAH

A <A (completeness of sedimentation)s ol Xstal, HlwZA S A719 &5 HIH
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FE0e 91 Y Al 7] Wl ALAHIY 2.

L=

secular
trend

S aratl

sl secular trend
+sine wave

SEDIMENT
THICKNESS

.,#gﬁ_ == | peee| =T W —

<& 2> A simple time series model for unsteady sedimentation
(Saddler, 1981)

o] A o]F ol Ui AF2 ¥ HAHE A (Saddler, 1999; Jerolmack et al., 2007;
Schumur and Jerolmack, 2009)¢} 54 E A &A|(Peizhen et al., 2001) E-FollA &= ATt
ofel thah &2 g2 At AN T HAES ol 3o, HAE AAe I
o] F-(real Vs apparent)E 7|WtSE Quaternary A|7]2] Atid& wME HAE (B HAE)
o] Alof #g AWEEQ Cliamte Vs Tectonicoll et =A< 7FEAH S (Molnar et al,
1991).

ﬂJ_, Ho

3+ Saddler effectol] ik 1¥le MFaow 7P EAH A ARk §7]&9] AAAR A

g5 o], st A E(incison rate)?] I oFol gk WS FHA HthH(Finnegan et
al,, 2014; Pazzaglia, 2014; Gallen et al., 2015; Collins et al, 2016). Finnegan &-& i
AjdiS489 Tl A 2759 Aese AEST A, AFzdA4H Zafle]l sk
%(bedrock incision)& A XSRS HIk @A dow, HIE Alg, B 03 1440
o < 7RI Byo(1H ).
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) ) Cumulative incision = (Measurement interval)#
Tectonically active:

10°t B Indus river * Osipcheon 3
- O Clearwater river ]
| B Umpqua river
10° @ Siletz river

3 O Bidente river E
5 @ Musone river
& = :
E 102 L Yellow river ]
g
& 101L ]
2 3
E f Tectonically inactive: T
E 10% ® Sierra Nevada caves -
O E ® Trachyte creek E
@ Grand Canyon
10-'L @ Jinshaan canyon ]
@ Blue Nile
® Mammoth cave
® Cumberland plateau
10-2 AT [ T ET| o enil v el oo vl vouw sl RN TR
101 102 103 10* 105 108 107 108

Measurement interval (vears)

<33 3> Cumulative bedrock incision as a function of measurement interval
(Finnegan et al., 2014)

OEL o3k BAE BHole A, 7Iuket & SHEE episodicdtAl HAEE el Al
Z17F o, BluA @2 AtRe] @S AE olgd HAEE "l A7Y Age
9 Eale A gjiolgta At th(Finnegan et al, 2014). ¢ ' ©f yolr}t ojg #F
2 A7 e Y E(incision rate) BE VTSR HASS AEE AL AdE AT (2

g 4).

X
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Alluvial bed elevation &
above bedrock

LOISIOU| Yoolpag aAlE[nLwNg

Alluvial
deposit

Alluvium

Bedrock Bedrock

Bedrock

(Measurement interval) # —1 o

incision rate]

aw
‘--lll

(Measurement interval) #

log[Time-averaged bedrock ©

[uoisioul sooupeq aneNIND]Bo|

log[Measurement interval]

<% 4> The connection between stochastic alluvial bed elevation changes,
cumulative bedrock incision and incision rate scaling (Finnegan et al., 2014)

B Ao A= Saddler effectol] tigr =4S ItFs] Lqlsta, &3] 43, & sk 9
AUES TAHOZE AHE o Ao, o]o] UIg U AEES HEs] AHE o Aot
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1. =17

Aol T FAo] A 22 3] L9 EZ(HAPs, Hazardous Air Pollutants) =
e HE 29 sfuoltt. &8 oA HA R A= FLT F&H0IH, ¥V T2
A FdEn. Fdd £ AR 7l HEH ZAAYE olFstal & Ee AxH
AT fgA F2 29 FAF LS =8 AFH FHY A dH BHol Ao
< YFFsolv A2A, ARA T Az AHEEHIL YATE, AL1H HiETFY

Aol AAZ. FotAlol B FEotAo AH2 AAA F22 ALH wiE

o)
o T
o r

lo Jm

o

o] oF 397%< AAEI YO (UNEP, 2013), 53], & FolAlo} M wiZee] 86%
Z 7]od8ta YTHWu et al, 2006; HESF - AT, 2009). wehA F3o] AHI FFolyt
YEY 7] T T2 FET T79Y T2 w3 #Ho] Ao (Marumoto et al, 2015). g+,
2oy §fHoA oo oy} =olxy] AZFE AL 184]7] AAEH o]Fojt) AE A
= 59 ﬂ?ﬁoﬂﬁ #%OI 7] o2 w&9 golty, 1™, Ay
st = U @AY, =5 1 o)A
Al oA Ewratgict. weka 77
° Zky O WH3E QR &

8,
of
001'
O
iz
L
_\‘\1;
H
et
B
o
>
o & &

2. A7AY 2 BH

HA F& FE WstE B4 e A e At FEA et st sHE e
FA otk o2 A7 AT Wl FA Ee AATE Abolo] AMEFA FHE FAE Ao
O A F9T F de FgEFo] A7) Wi F29 urld olFor I3 IAHS
setatrle freldtrta FaatAth A i oAy 2E @ @A F, Do)l BES)
of JAEAMEHE ol &, FA vee HAZS ANHT F dFA s 1~24E 0 H F
Aog EI3GT. ETH ARE AFHE W F, SHIGEAYAY YEEA7Y
(Sympatec®] QICPIC)E °]&3te] EAEUAY YEE w435t s4102H AIRE e
2 F&E47|(Milestone®] DMA80)E ©] &3t F2s=E FAsIATE 181 #71&E 3
Fol F& T AEIY Mo FE771del oI, YA RLANSA S AASSA

3. §&3 V185" #A 29 =
T894 x| o) (DW-237)9F 719 ]2 o) (0SP-W2) o] WA etaddis 2h2 Al 6.5kaot
3.5ka® YEIHH. mEtA FEFATF H Z7|te] %@‘%‘ii‘r% HoZ & o 7 S9d=E
2= e F& FEE
A A= 3.0 ka ~ 0.8 kaoll Z+
T TE7F M w%d A7 A NA oF 4.0ka, P%ﬂ-ﬁ‘?ﬂ °ﬂ/‘1 QJF 25 ka2 b}E‘r
7 =

0
A7l F AY 25 FH 2008 Bl
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Falka Asictel At AHAZS BAW A%, 945 Ul F5re0] 4P s
2 dolglglon], 2 AL o 3, 40 W AAA AL etk olg@ ArE BEA
del AR AR Ao FENRHY AT I Fe 2dE AFHAL T
e Bolzth ME T Aol A ARolW, Feo AR WA JFuste] I
5 ous Be BFAgo] EASIE AT, of AT BH FAHAZ] e 5 v

Marumoto, K., Hayashi, M., Takami, A., 2015. Atmospheric mercury concentrations at
two sites in the Kyushu Islands, Japan, and evidence of long-range transport
from East Asia. Atmospheric Environment 117, 147-155.

UNEP, 2013. Technical Background Report for the Global Mercury Assessment

Wu, Y., Wang, S, Streets, D.G., Hao, ], Chan, M., Jiang, J., 2006. Trends in
anthropogenic mercury emissions in China from 1995 to 2003. Environmental
science & technology 40, 5312-5318.

AT - AT, 2009. =W 2 AT 5% Y. IS A, 25(2) 99-107.
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OSL &S E 0|8 Low Temperature Thermochronology?|
e[} X|Psty S8 ISy

¢t 8H(Thermorchronology)- A8l Z &g o] ¢hAo] A omA §EF 255 AW o

3?‘9/] AZbE SAsE SHE EoFE AR V& FHE AAHse AW §7] £55 34
g g e PHoE &8t &3] AEHE 39Ar/4OAr, U/Pb 5 EA FE9| 73
2% (Closure Temperature)E ©]-83t] F=o HAS} AWt §7] £ 55 A= WS
F=old 2= thEE 200-300°C ol/gelr] wWiEol & A A o= ARt §IIAE
AT < Hel e dAE AL AT

Fission Track9 749 #H3 <=7} ¢F 110°CE 7|E T YAE ol&3t= dHZHol
vl WlalA HZe] d9AE SAE F Joey USRI =Y HE Al ARl A st
o wE §7E Ae B A AGETF FAG] gdopAs Aew dEA o

< /idd U-Th/He, 4He/3He 9B SN A #AM2=7}F 70~40°Coll =33t Hlw
A o dAAE FAT F Ade Aol AN FAHAA 0] FHcr Esin s o
A= @A A Ao

OSL(Optically Stimulated Luminescence) A& & YRt o2 EAZF o EHAH At Z7of
ZE&HAYH. HZols 7] =& dd FAY ARty §7] £x F2 4 L1129
A T oY 53w OSL A5E &8st A7 IFH L Ao

OSL A& & o] &% Thermochronologyl_ Fission track®]t} U-Th/Heol ®la} 34 37
o] HlwA wEstal FEO dYAtelA 30-35°C &% ®WstA F4 Jhsdte] ¢ AT d
ojtfel ARtFIIAE m%‘ T Ates AHol Jdv wWEkd OSL AEE ol &%
Thermochronology ?:‘l'%/] 7(]‘345}74101]/\1 obzl YA A XIPH w2 IAE Ast=d
%%Q TFeAol & AL e

B IxoAe HZ 97 ]’ A8 = 13 9l OSL Thermochronology®] ]2} AR,
]333]"’""1-4 AE 7hsAd Wsl =staar st
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sHQIXISIS] Al XIHMS BMS 9I3 UAS &8 7Y Bk
OIHE HiElORIsHEE ChAo=

I. A&

UAVE gubdog Agho]l ©43tx] &e d3715 vt 27]de A 5F o=
ME=E7] AZsitE H2 o] WI7F BofR A &o] FuEo] ¥, oY, T4, JdHERIUE
ToF SolA FHLASHA AREEI ATHA YL 9, 2014). HZol= UAVE &8&3F A0 A]

d Aerial vehicle System)2t= &0l& AL&3l7= &
OS—:[L ]}\ﬂ UAV EE_L;_ UO]B’]——?—7]E ;(ﬂ_'oﬂ A]_%_é_]_gi
Qo] TAYAAF 1 Aol I TEHL %

A= /‘]i@ 7 z3F UAS(Unmanne
k(o] &3, 2015). AA7ZEA 9] o F-&o

o, ® Ao AE UAVERH 53
7¥ste AolBE UASZE Adatrtal Aot
UAVE °| &3 APSFE JHHom nlgo] A-atn, 71 3ol ’81"*8}%
A7F Ak A7l vl g e 5ol shesty] Wl Al7I7F 18 Ee AA &
of lof wi-¢- f-&3strh. =3 % ﬂﬂﬂa} el GNSSA **—01 K
SetEol wEEe] FEE 45T F A 3 g
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o glof Wl$ folnle AsE =2
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I SHH Y A 71¢] DEM(Digital Elevation Model, %] }L_TLE'_%])

4= Gkl AUA ot AALER] AZEANME UASTE &8

T ok WA 2 AT UAVE &85t A7E d4e d53ta DEM=< Al

ABEE Hrbste Aol dabd F2 o, o] DEM It adstes Tl sitAE
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Decision of flight plan

I Campaign 1 | Campaign 2 =
Vo9 2006 ! Set 23 2016 Photogrammetry process Accuracy analysis process
- : 2 1 Working on :
; . L. Images correction | : Checking DEM of C1 and C2 with the Work
Planning of Drone Flight | Adole fadiscgs provision for public survey

Creation of the flight plan as FidD Capture | 2 Alignment of images | 2 -7 Working on - - - -
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GCPs and Profiles Survey
I 13Ggeps ) -~ 18 GCPs | 4 Opfimization of images |
L - 2 Profiles | - 2 Profiles WorkingonArcG}SI
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Images Acquisition

| 3. Importing and spatial positioning of GCPs |

Elevation  changes  comparing  with
orthomosaic

1

6. Creating mesh

L)

I - 5times, 50 min I - 5 times, 57 min

I - 006 images - 1166 images 7. Export of results

1 - Height flight - Height flight i DSV 9.1cm/pix I DSM: 8.8cm)/pix
I 100m AGL* 100m AGL* i Orthomosaic. | Orthomosaic:
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+Above Ground Level Using DT Phantom 3 advanced]

<& 2> Flowchart of Methodology
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Profiles of Campaign 1 o Profiles of Campaign 2

<38 3> Profiles of Campaign 1 <12 4> Profiles of Campaign 2

m. dvas
3.1 DEM A%
¥ (Campaign 1)¥% 99 (Campaign 2)°l AAIE HlAS FlA 4 FG 2 DEMES Al

2} 0}931‘:} Campaign 1 DEM# A A9/ GSD(Ground Sample Dlstance, AgrEADE
¥z} 9.15cm/pix, 4.58cm/pixeli, FHLE+ 119 points/mSE A ZEJATE Campaign 2
DEM3} AHAY4e] GSDE 7HzE 8.86cm/pix, 4.43cm/pix] ™, dHEE 127 points/m' o2
A 2= Ao

GCPE AXAg AHoA RMSEE AH KW Campaign 19 7% X error7} 1.08cm, Y
error’} 1.24cm, Z error’7} 0.49cmE WEF O™, Campaign 22 ¢ X error’} 7.7cm, Y
error’} 9.7cm, Z error’} 3.3cmE UEFRTH

3.2 DEM A&%= 37}
Campaign 1 DEM9] AZ =2 7}18}7] 9J8] VRS/RTK-GPSE =3 F =413 DEM<

gk Aie o 2ok 5~8).

15 \
i —VRS/ATHGPS \f%
- DEN

i 8 5 2 B’ ¥» #8 5N 5y 4 N 7
Profile noJa-A))

<12l 5>Heights of VRS/RTK-GPS and DEM on A-A’ profile(Campaign
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<18 6> Heights of VRS/RTK-GPS and DEM on B-B "’ profile(Campaign 1)
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<38 7>Height differences between VRS/RTK-GPS and DEM on A-A "~ profile(Campaign 1)
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<32 8> Height differences between VRS/RTK-GPS and DEM on B-B ’ profile(Campaign 1)

Campaign 2 DEM®] A& =& H7}8t7] 918 VRS/RTK-GPSE Z &3 F+ 43 DEM<
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<12 9> Heights of VRS/RTK-GPS and DEM on A-A " profile(Campaign2)
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<313 10> Heights of VRS/RTK-GPS and DEM on B-B’ profile(Campaign 2)
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<32l 12> Height differences between VRS/RTK-GPS and DEM on A-A " profile(Campaign 2)

Campaign 1, 2 2% "FFARNSTF 2474, (2013)e] EEHAS} Aoz W E9
stom 53 RMSEE 7|&38te] t53 FA A% AZte] 7t Ak =g 2t 3
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= AL Z Yeht DEM 3t &gkl o] 88kt
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@ Elevation changes
C1 - C2(Unit: m)
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<38 13> Elevation changes between Campaign 1 and Campaign 2

M7k 2 AGe AN FANE A3 AA, 2FE YT BT £, o] Fo]
WG AG(LY 14), BA, A 5 A AE Wol(1Y 15)7F Vet AHow Il
of A=<l DEM W3} ol 3 st o= BeksEch

Elevation chagnes
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[ [ I N I N - _

NN NN SN IN SN N SNSRI SN SN N N L Vg
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m w2 2B aF aF W9 o F Q7 7 oY AY AY AT AT

<& 14> Elevation changes proved by movement of tidal creek’s outlet

Elevation chagnes

C1 - C2(Unit: m)

) O N O

0 10 20 40 ,’\"b !\?’ l\!" :\’J/ ’.\9 9‘.5 p"f’ 9? (Q'P PAEENAEN RN IR SN IV AN N N P A
] e et et . ua I q’/ W oo el q,' 5 2
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<& 15> Elevation changes proved by movement objects
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ot rr 8 mi

T AR BEY 50 m R AF sHle o= st % 712> beach face%}
storm berm¢| Wo| B3}l pebble 37| o2l Ado] F+E ©]F& pure gravel beach
olm, W AL $3 zZEer W B zwdog FTAHO ut B AFAE 10719
A Ao i3l (beach face 647, storm berm 4AH) Z+7} 30714 F 30070 Az dis] &
A, T4, &4, drt=E SAsAoH, SH8H S MEoE 3 dx F FH EAE 9
4=

=25 A7 e Y= EAE beach faced] Bl storm berm® YE=7} ZH3S}Ia, storm
berm WolA X wj o] ofjF B sjAolir} 7k AHY d=7F 2HIT AS FAsATh
FH EA9 Afde 4 AHAEEE Aol7b JAT AAHSZE storm berme] Ao

—_

beach faceol| HI3| F23 Aol HEo] B2 AL EASIY. A7 AFE B3I A
FAZEEH HojdFE 4o d=7F ZAasta eV HFAE AEFE AT 5 2
H, o]= Z|Hkdl S3 4 2 ZHA g 32 EA whg} Aol i FAE 9 F

J i rE [o of

=3 =
FAAT, =3, AA A2 e AEl= beach face
2 o] Qe AT

Az sjule] 1w

=2
i
)
B
Y
RS
o
i)
ot

Je Aoz AdHH, 53]
frARste] kAL AEiol e A= sjHdEn

AN 2 AT 20161 6
3 el tsid e =T & AT wEbA FrhH o R ALFQ] BEo] agdEH.
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SFAE AYgEs ser =YW iz 2082 ddied A Fa e digtEn 2AF
A120F FFAHEAHS] TAR =49 A Adsiel HEA Ofe JEHAHOE Ud#A
AE AbEolth dA EFAF AUlodls BE A796E 954 Y, A77E HFEZ, A|798%
AN (Y A3EHe v FEste] X Eo] 917], Agto] 217]0] 2 oy SFA o
o] FseAolv AE g Mgt g F3heb & @ BEWQb] A3 AP AT
£ o)FARAA &3 de AAolg. wEtA B AFNME FAF Ul HE g AR
FodElet O FHe APAT D FsEA ) U ZALE B3 A 4l FIEAS
ofste] A YA Ao VEZARE AFS LFAF Al £25t1 = AEHNEG I
A4nkele] 2A48A A e 12-S staA ot
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V. :FA dd e F354

Arps Q1T 8180 ALER FARE AT FolA A
o < dt¥om YA FAM(Weight Percent)?} o] #< Ed
o] EA#FH](molecular)E T3t fEke], FEHHE], CIA(Chemical Index of
Alteration)¢} Z2 F3AFE Tttt F2 94 FFE Si02 70.14 ~ 77.58wt.%, Al203
1259 ~ 17.63wt.%, TiO2 0.13 ~ 0.28wt.%, Fe203 1.21 ~ 2.16wt.%, MgO 0.23 ~ 0.60wt.%,
CaO 030 ~ 1.07wt.%, Na20 3.05 ~ 4.49wt.%, K20 3.09 ~ 510wt.%, MnO 0.04 ~
0.08wt.%, LOI 1.65 ~ 13.20wt.% o2 3}t Sl

<E 1> AR FHL k| (%)

) ALO Fe,O Mg Ca Na; Mn P20
AR S|02 T|02 Kzo LOI Al
3 3 O O @) O 5
70.1 17.6 11.4
uJd-4 4 3 028 185 060 032 3.76 510 0.06 0.03 0 99.77
775 125 13.2
UJ-6 8 9 0.14 121 0.48 1.07 3.05 341 0.05 0.12 0 99.70
75.4 147
UJ-8 5 0 0.20 1.28 0.39 030 430 3.09 0.04 0.03|5.60 |99.75
ud-1 | 71.0 16.5 12.3
1 0 3 0.24 2.16 0.42 0.31 390 498 0.06 0.04 0 99.64
UJd-1 | 73.7 14.6
5 3 4 0.21 168 050 053 439 3.89 0.05 0.06 |9.80 | 99.68
72.3 14.2
T-1 1 5 0.13 155 023 0.76 4.49 3.88 0.08 0.04 | 1.65 | 97.73

EFAE WA AAFHIE Azl thete]  FRERI(SI02/AI203) 6.76 ~ 9.20, AWM
(Si02/R203) 6.22 ~ 8.13, CIA(Chemical Index of Alteration) 54.12 ~ 58.90 ¢ A+ k<
et on dAnks 12 818 AMER FAAAY A2 wFollA AHAZ A8 Ffyhy]
8.62, TH& W] 7.98, CIA 52.35 o A5 < UerAth A #2006, 2011)e] AFZEAAE H
H FNkEe] Fit CIAE 608 % o] AR sAFHmekel BAJo] 70, AW 2Hgo]
Aol 90 YERH, kAl A T35 A =4, B, 3 A
gttty SHHA S Ee] AR A Y 58tA F3lyt wnlsitial shATh
9](2004, 2007)°] F7tE €9 PF-LF sHEol Wi CIA%E©] 65~85Ak0] <
A vlwdte] E o B A = ZIdkgto] g3 ¢tolgt=
P AYPd Ao A A

ol
AL b o
I Pt‘l o
Ofr
- o (@]]
— O
L= lo ol
AN ]

o,
o
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<E 2> AR FSHXF

N CIA
7t dhd| & Hhy| :
A= . . (Chemical Index of
(SiO2/Al03) (SiO2/R203) Alteration)
ud-4 6.76 6.22 58.90
UJ-6 9.20 8.60 56.02
uJ-8 8.72 8.13 57.26
uJ-11 7.30 6.63 57.17
UJ-16 8.56 7.84 54.12
T-1 8.62 7.98 52.35
SFAE UR 16329 =59 €S A 818 AUEE FAEAR AT =Fo =3
U e FIYe S E N-type +PIEel™ (Schmidt hammer)E ©]&38to] whIgk
(Rebound & T3t} Selby(1993)2} Goudie(2006)2] #3t¢t EFol waw FAF UIFE 16
Fo =29 FTE2 FAY(Very Weak Rock)Z A9 (Weak Rock)oll 3@3tH, Exvks
QI 818¥ AWEE FAAAS F3F¢2 7 ¢(Strong Rock)oll 3iEdE<= & + ATh
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Iy
0
[N
Ac

<¥ 3 > Schmidt Hammer BI& =

arare
EAXE | HE = W@ | mzEx | =0 TP
Uud-1 34.92471N | 126.87899E 24 7 47 15
UJ-2 | 34.92208N | 12687820 | 32 8 55 8
UJ3 | 34.92330N | 126.8796E | 25 6 37 15
UJ-4 | 34.92353N | 12687987E | 32 8 51 15
UJd-5 34.92400N | 126.87781E 27 4 43 15
UJ-6 34.92428N | 126.87974E 26 7 46 14
UJ7 | 34.92508N | 12688110E | 38 7 57 14
UJ-8 34.92610N | 126.88095E 21 2 27 13
UJd-9 34.92624N | 126.88093E 31 8 45 13
uJd-10 34.92510E | 126.87925E 27 5 37 14
ud-11 34.92486N | 126.87907E 36 4 47 17
UJ-12 | 34.92476N | 126.87895E | 39 4 53 22
UJ-13 34.92472N | 126.87839E 37 5 47 22
UJ-14 | 34.92426N | 126.87887E | 32 6 13 5
ud-15 34.92385N | 126.87873E 36 7 55 22
UJ-16 | 34.92273N | 126.87866E | 40 5 52 23
To1 | 34.92433N | 12680194 | 52 6 64 30

<

EEE CERCERRSE

SFALe AAukelE MBS BHste] 1 9o E e A dA AHVE ALY &
Z g dom AFEZ(1980), HEEH(1990), HEFdidtn wkE#(1991), m} $(1999), HLA
(2006) SOl 2l3te] AFFoigth 1999 4Y 3YU KBSHALAH oA FAL] A gu) =] 7}

A5 MAE @t FEo] &8 olF AAuke|et sEs WAL I Bd st
B zts Aeol A5EES 43 v AN FALY] FEEAS e A EFA
24 A, EFEEe Bl 2A8AGe] 2dos Aot 24E%len, gEo] &
SAS ARt FEdAs 2 7HA AR v AA =, Anke o] AAEAZ A9
2 7F el EEAE 30°¢ o At Aolth EuAbRdA NG £FE A
o] AAZRIH A4 A= T4 e HAEFo= “‘Hi“ Ape] B0 X3
eAE, shEol HS4e ovsty dAgnte] o HFol AX|, HEFAAT 40 #AE 1
=z gdstal dve FA ety FdSe }EIH(H‘*W?“_’ 191N A= &l &
T ol AhA e hitel B4e xZsta wojliEa Y EZ o] doldlt= otk &

AL Mg e Aol ofug) $hAE Aol ThY obEel $1E @Al 97} ofU
2 FE ATE Aot AA, ML Aol mEE o] AR ol=T & A4
A dol Bo 93, B AW fola Bae zzAAgE Mot A4wsls 252
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98 BUH) A9 Bed L slol A FEAAAN M| A F Y2 GBS AU
93 | st Zlo] YRAgoR oF
27

SN 37| "2
MEl (2005)e] AEXEE HE S
| 0|2 S—’f—k Eststa AR IAM S BV E mHe)

CkH2|: cm
SR ] = S714 e =
S5 385 45-56 Z 280-286 22-26
S7 331-342 35 2z 233-234 20-24
S6 325-331 29-35 3Z 221-224 28
S2 292-298 32-35 4= 189-190 21-23
Si 273-280 33 5& 179 19-20
S4 230-235 37-38 65 152-156 22-25
S3 228-234 33-36
Qguslel BEAE W o8] AW Faul&e FoIL 34 Aol FEa
e Al Foul&d vnstd RARAANI) FF 2 ANAL 10022 11, 2717}
4510 JeS & F Jdow, SFAL vgA Y Abzel HE ZHeksitid A A Ee &
MAOE AL S5 AAAAAATNA TEA7IE FA 7hd @ Aol 5o I AS=E
Holv], 55 AukHe SRR Aol 13e] SAH o2 Yrhecy
<E 5> MBI AMuI9Ie 24 Hiu| g
22 %152 SHAHE2 10022 %S o)
5 E= = of HHCISAME | MERMAET | AMUIRHS | & MHl9
15 100 100 100 100 S5 100
25 75 87 83.37 83.63 S7 87.40
3% 59 78 78.21 71.54 S6 85.19
45 57 70 67.05 64.10 S2 76.62
5& 52 63 62.00 57.22 S 71.82
6% 42 57 49.02 50.14 S4 60.39
75 36 54 - 44 .50 S3 60.00
» MEIS| ZSAHE2 2TASESETAIETANY SHNYUAME HAIZEe =
%) SR (SMES HE)e " Zo| #4S AIESH] A MRS

_67_



V. 28 2 A

se 27 AE ABA WF FFE FoEol 4Al AAHC 44 AWM gre
2 Qo] gtk Ade] mEHe i FFE £ . FFPLY} wIHo} Yov 33
Fa7h viEl@ FNE AR At nhbAR S8hE Fande JAE 3t 38
FEdte 7oy Amo| =W s GAAHol et W] Aol Fold Ao
= Sersle, nels 3 o

el Yo ARUGE 23] fol FARD o %8
v

, SFAZE MY AFYL welste] 2 24 %M 2
B9l HEANE HHGw ol HIHE HHE BAow 2YAATE Tl O
ot Brh FUH AT} AYslojof T Ao WL

(FaEd

N—

THESA AT 4, 2005, A= ME ]

AFG e kT, 1995, A s FAF] AAHel #

10(1), 109-125

A4, 2007, % AEAA st A}, qEAY

A9, 2008, a7 EAE] ek A}, AAAE

A, 2014, = SFA BRAAY dukda ageEe medEs, A
37(135), 181-213

o
R
M
Lo
o
BN
>

o

o d
(0]
40

ﬂ%?l

o

37, 1980, T“AX]ﬂ%}%ﬁﬁﬂmﬂ%ﬁ»m%ﬂz%idﬂ4
AgistaetE, 1984, &FAFI

ﬁ%ﬂ@ﬂ&%ﬁ;ww,f AHD

ZAdoistwulE 3, 1989, =FAHI

ol et 3, 1990, =FAHV

Adtista et &, 1991, SFAE S E AL

S, 2010, RFAHEE B A2ESA BE, stAESA

Ericson, K., 2004, Geomorphological surfaces of different age and origin in granite
landscapes: An evaluation of the Schmidt hammer test, Earth Surface Processes
and Landform, 29, 495-509

Goudie, A. S., 2006, The Schmidt hammer in geomorphological research, Progress in
Physical Geography, 30, 703-718.

Selby, M., 1993, Hillslope Materials and Processes, Oxford University Press.
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1% X[l AA oM Al2lZEl Ac) L&l X[eie] ity
- et A3 watMof] ZfSE LBE StSE -

s’

(HARAFE T WA, Aetista A nsT A1)

1. A A7

iy

= s
E &

FAES A wHAA Y &S FEstHA AAE olsista o2 Aiol g
278 PA3K(Taylor, 2005). 2188 A2 wapAe] &3 AAe mge '*‘xﬂ' 1 AA 7]
= 5 5 1A

RHoE B4 Bl wd® AR E weol AT gt wHAdl ABR AAL onx
of AA=AL] AA Abole] HFo] Z4F AT RAREA AMAZ olalsAl v (Cloke
et al, 2005), o1& EFAY @ mARYT WAL AN E =72 Fed 5 g

2 ) AP @AAel Yed 9% B BF ATEL FE waAA AAESe
Ax sz HARe) SN =elso] frEA, 2012 ATk WHE, 2012 Phe =
47), 2010; HWU] 9219, 2009). el @A Aol olsiHT %} Wle] WASHE

AL ottt wadgoA StFdlol & g 248 FAZCE WANEFE wSIgd o
@ wAA AAE el dAE BolET. S5 SAuBAY FAFA vl 4
AT BRI SUE ASols m%HY AAE maAel Jehd 4FskE A ol
AE Atste 9ol 2 ¢ v wsIg TR BRo] Wol wYEFE w534

£ AL FAFOE o] R XM (Bernstein and Solomon, 2001), o574 W§ FZ o]

o
TAHYGE DHANA 7ET JE Q4SS ADHY) GRolT B ATE olF 4
o mgow J12e AN BoF WRAA WE L2 B wHA ATAAT} AN
Aol T4 AAE THA A& NETe] A54E SelH EAste (e AP 3
oA AT =3 WA 2e gdon BAdmA B,

247 o ® A7+ Ud

2007 AAREAHAFE Fow Ase Al Fre AL s ABAA PHE
Fatel THSL Utk AF W] FAS FEFHL oYY FAE B AW F Jx A
o AAste] Vg 2AYeH, B9 ZFAHA 2000 AFREHY A o] dF g
274 PP BhE ok ole MY v FA wAd A 4t 2 H88 F 9
tAYe deHoR SEgonM B e A B 5t A5 718 5 9
T Beeld 2A% Zelda & 4 U
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d A9

AFs7lel Beld 71F 2Ho2 BHHE I 99 A9, A% A, S Aelq 4
he NSl 4B BES AABHTH 9 Ao} | PO $s) HE BEOE 4
obbe AgrEel el olslsh £Fe] HEE 7ZES sx gtk Ly oldd wiIy
A 8TE WHAE THASHE AN 1T AL Ao BANEG YFHOE B
AA BE TAAT o] AGeA BRI JE AFHA WY Bd AT BES A
HE AdsA R ok

B ATE IE AGA AR 9Y $Y A9 A7 o FFstach 2o

S

TH A9 Ax A9y 222 A9l visiM = stAEol Bl f4A HASE ¢ A= A
dolth. ojm B FYSo] Tt 5o Ed 8 A WEF Bl Jdon, do
EE Ax A9y FE2 A9 mlsid= AF e 7137F ge Zo= qddEn. 14,
f—‘.“géol FEeiA A3 2 dd " A9 Eﬁﬁ wAo] Add 7% l@‘ 29
d H A9 Bgd B2 Aorh dih A 3 A9 ‘w9 ofojyofd A

(ideal world)oﬂfﬂ HE 93 449 @4 Al A (real world)oﬂ Me BRE I8 Aode &
2kol 7 ATH(FAT, 2002)"= A Aol g A3 A A Ho] 2 Aol

B AT wA E4E AA Al 7R B A AP =, HA w4
AAE AT dRtFor wAAY AASS dascld Ege AAE FA AA
E EFHA e APst=d, oW wAAe A AAe wsFHAHo] BAE WE &
AES B/ Foldl= ‘87|(container)d] 9TS i wetA nHA L FA AAE
A w&Fgo BAIE WE 840 Aol uAAo Ae W mI FFHS vt
& F An F AR 2dA BEO e WES B48AT. o] dAdAE AT tid
of Fete BE A BE Aed WEES st BEUS Fe TFas GHE
FEIAT, Al MARE waAd A" AAAEE E4sAH AR R waA 2
o] W&ol A Mde ol E w71 A8l AXNE 4F AR, 19, A% F& TF
ste 2R, st FHE FIAA Stg §U1E st B oidgt Sk A H
T = B2 ¥FES It (Leive and Lentz, 1982)

ditd oz wgHHo] FAZOR AANHAH wIHAM ] FAF &2 JLdsE, 2EH
o7 ANDFE FAT(AR, 2010). o2 AEFES BHA 2009 MBuFAG A=
WA FAF Hgol HE e AR 7 & 91@ 2009 778 w&AAH AN A=
WS M7 BE2 AAHA Fk7] vl 2007 HE w538 By w5l o
el AAA7F HE 7H7] WEelt

ey B AT uw Aoz A A $7 AYGoA = olet ke Aol e
woh 2 Aot #EE wgHgE wAME FE}E FAGAA 3FL AT AAZ, U

% 2%} 1

3
SREE S

TEd AA=z wAAe A AAE AAAY. 2dd AAANH=
229 W sa2e AU 93 A9 Ad S S BFAeH, 2304 ol A

Jut

1) olE S0 “EdHe o2 MZFo X=1} Fe =5HS Zelsto] &F =2 a2 Ay
st =9 gaolcth Lof 22 XYoME F2 A2 cbEd 7|7 #dolM & X2ts I, 1
FLHEE, Ot S0l Auf ElcHSotEEh53)"et 22 2&2 ME WadMe ‘Eeoldel I
L EIOIMOE Muj=l= 22’2 F JHX|9| stg 245 FESIAUC



Aol AF Faol el AEstanh Fad AAY 3F =3 PR AANE FEA

"
>
N
=
S
o
4
ox

AAE Hols olfr= wsHA
QI

1=

of A4 wIZoltt. 'ddl 3 AY'2 Heo) wel dd fHoE 2 A AHo] A &
= Qa, F3ol ofsf 7" 1% AYel 2 g Y. Iy AAE AHe Mz 2AZ
O Ao FAE BEsA AT ¢ jle ddEEel HAIH ol dx A e
A FA 7R olg. g HA ol A 71 eks &0 tiAl Al Aol o T2F ]
8olE AR BT, 639 ndA BFVF o]lE Ade 7F AR 43 A
S oy AA AAL AT t aFERE U Zlolth wEkA o] Tde A
2837 71E4] 7% A9e gFd ATHA "IN A Hlojd & giA HAH. &
slg AAEA L] du %8 715 Aol Holbe vgdd FR AZY] BEs 7§
FEFS T2 ACE2R FAAAAN Yoz Aol st= Fas A HAo

WA BES wAAe] AW FA glojA AL FROT, WA PAH W&
f47F 7 Bol FEEHe FEoith ndA EE Aed FL4LE FESI A%
A wHA o] WE FA0] FdstE ZoF Yehgth E3Abel wheEt BEo) Med S
Q49 %o Hix 12013EH Ho 187704 ¥lmA zpolrp AA drh a2y olE L9
tFgol A 710 Aol ofye}, BE EH2ES] EiFolA HFEHE Zlolt. 238 F&3 A
A 267004 THE Qs FAAA FE 87 BRE mFA A ThRoR I 9lom, Ayt T
st 13709 SF a4Vt 4F ool FEHO ATk ole wEAA ol dAFHASTAE
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Yol AAL A= BT ofF wHRk ¢l w3t SHHCIAS 71F9k d2 A
of AWst= Aa W4 A AARM AHe] mgs F =R Xt Ao o7
AT WS 2= Aol A3 715 24 4y S8 AlA v T2 D3sA 9F
<= e AAEY de 2HA7I AT 71F 2o A AAEe dFES A= AL
Abdol ARt Edf fHoR Ho A" AHSo] EHH A FEsR wEA wAHA 7}
I AeE AL 71FAQ 89 HERS ol

5. LAA Y ANAAE BA

wEFHA] M MEL wFHAsE A3HE winprh F3w A wAA e AE F
AMe dol "H2EQ] Hlgo] o851 AAARSY HIEo] HA =oAL v & A3
<, 2013). AE] WA AAARE BEY olFE F7] A% ¢ BxE A8V} ofY
AAE olslistes AANA Sz Aol & sk tidol "I H(EAY - G
2012). 3 Ao i3 S| HES S ASTve HolA AT tFolof &
tdel 71 = skt Taylor, 2005).

NAARS FREE 7P & HETS AASE AL Aot Iy wakA o] AA"
AIZ AARA Y EH) -3 Aol gt A BEs
oo A Ao 7] F <
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AA'E PAHT Yt GEAA oMARTGE ‘FA TR HASE ofu o] gt
DA E Aol $8 Ade] WHE ARAA ANGY AT Ao HF AT
BT, T kA BE FHe T AHAA IFS Lo 4T v ¥Fo=
ZaAA Mgtk & Aoe TASE e 99l Fol F3 FRAA AUZA A9 A
AL Adste] Al $9 AQ AAE FAH FHOR BHA Aol

D GYT AAE A9 LS Fdo2 ANHE APANE on A= vE
shsh Yurslyl Bastth 2eg A9 el B Fxds) A U A AAE BA

999 £ TA0E ARSE AL AFo| BET, TP ALAAS ATE 329

Tt2 4] Aolrts AFEREC] s olslet &9 HEE 7|27 Yl vfdEdE ddoltk 18
U dd 38 x99 FUNES Y9 2yH El ALl olm| A2 AFAS= A3 FAE
A olset 2% HEE st AL olEle dolt}

_1

*‘ZHEHEI a8 Age TS e v A AEECl nFAM oA HEd
AL &es] A Az BHA AYFE WEwe okun fHuSEAR w53 o
SR Lﬁﬁol TAHOZ AAH AL, o]E FASH TA} uAME FVHAHE S T
sAdsts LA nHA AR 5HZS AFEA Ayl e AR e Az
o #rtstes EdIAER AAES 5 “42i w5HES T8 It A
Fefjob 8] wiEolth. wHAoA dof 3 AY9ES T d= vE WEEol wAE
M 2 9Ae s aF HE Oll’/} ‘Aol "1 AFel AT sl AR
FHES A Ad FA4H A2 Aol AT ¢ At ASgHAAHANA 857 EHT A
oA AE Aol ‘AA@F A Ad Ao AHsr] & WEES FHske AL 4A

styse td WAE S A4 A ok ey studds dde A ww
N7t SASES AAS AZAANE g 2 ulEelT. 7Ee) ATEL AHAA AL
Adats BgolA vehd 23 BAhe 28 YAL F2 aFNE A2 A4S o
oA 2oty 1Y RHNE AASe AA5EH AR D s AHow TAHE
~E7} ol Tk mHAE R&BANA LT FBANA ANG T4 AA Aole] 52

A Fe HBAE Folw TARHE BT TRl webA mIpAel tehd o
3 BAL FolY] ANAE AAES] WEHE 2337 olHo] wEFAe] g 229} ol
# WE Las FARAAE 22 P @ 1Hlo] WA o] FolAor T Zolth
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", ARSI SAT 20.2, 61-76.
vhd e 949, 2009, "AFSm Ao Yebd I7ME 2EHE LB, A B S 484,
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Routledge.
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AoE WA o AT ERIS 54T o 4, 49, A B, FEFES A @
ohal Btk ST, 2014) olelg Fztel FFe IAS A AF, olekH AF, FF AFH
P Evirt "ot =g EbAete] 37 TEH AAAINS A dF Fo SUEA AA
o FzAAAE olsfista, A e BFS HAsHA FXste LS ot AAS A
2 AQle] Addstete WA #ﬂﬁ 4&4 A ARG # AFE AvEdy,
Dobson(2003)2 AJEfAITIZ ] A 18] HS& ‘“AHo'g Hgtow o= AH F3to FHI &
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W28 (2015), HEIAIRIA L] WA AHE S FAAY FHPo] zke ov] &4,
G wd] AASHY =7

FAE2005),57F w5AYH A A wHAA FAE EAAY 2 AL B F=AE
A 53832 A|13d A1E pp.29-39
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i2lE8ZVisE €28 2l Es e

012" - O]y - By
CAedstn A3 AR, At Agu &I wg, dm wS A G IEY)

dR3L gl A4 7]HE AFSE gtol, 2141710 ZhEojof & kel Wi BAHE

skal o} ‘3 A A (Key competencies) ol thall A= st =27t e, 1 F OECD9
DeSeCo(Definition and Selection of Key Competencies) ZE2HE & A

At OECD DeSeCo ZEZAE A= ZF Al 7kA9] Bz A FZFS HAs =, o
© 47 ‘AEH o2 3537 (acting autonomously)l), ‘ETE FEHOE AE-3}7](using
tools interactively)’, ‘o] & &<l F 7} %5 28-317](functioning in socially heterogeneous
groups) | THOECD, 2002). ©] Al 7kA] A FFolA =75 FE2 o8 AE3L7](using
tools interactively) = A2 72| A g]F31t7] < (Geospatial Technologies, ©]13} GST)2<

$% wH} Bl Ak o] YFe WY BT =TE AL AT + Ye 4T
2 oEate Zol ol 1 =7E A4S B QPPN BANE L A
AL & F Qe dFS YAET 0] Y(2016)E DeSeCo ZREAE 9] 279 dlAloje =
2AEY 24 FAA BE AAGFL FE RS, A A ZAEeA mE

(ICTYye] &8-S ZA=xsAnh shAT ol Rkl FRFA7 & &8 5
=(ICT)e &&S vt a8 A gate
= Zlo] Adsta AFd HF ATk
He F7etedl, s AL AA
T2 AAS Altol] & zkFojor &
™ (Chen and Wang, 2015), Bl2==Z% GISS B3 GST
g e afFolgte= Zo] oy AFE Tl HHH
(Lee and Bednarz, 2009; Kim and Bednarz, 2013a). 18|32 GSTE &8§3 w{2 FA4F2
ol o) Yzbsle o] Fojx L 9)oj(Kerski, 2008; Liu and Zhu, 2008), 5A7F 554
S8 AXE BHFE F doe Aol vk ¥R ofyeg}t vl223%F GIS, Global Positioning
Systems(GPS), Remote Sensing(RS)oll ®lsl, H ZAxHI Je F2012, TR,
ArcGIS Online? #2-& AgFI7jed SHEY FTA - Fo484 stge Adsie =

2 FEPI QJth(Ritheld and Miki, 2015). Kerski et al.(2013)2 iL58nl wSollA GSTE

[o
o
b
-
fu
>
o B
f
offt
10
i

fil
_‘>:;
R
e
&
32
o
of

1) ‘A28 22 d# 5517|(acting autonomously) = X7 FEMC 2 dFst= =562 9o|stny, ‘=& &
SHMoZ AFE35H7|(using tools interactively) = CH2FsH AtstollM JHele] Sx M2 95t0] Cifst

oot MES AEBStE H2E, HA=EXE Aot ETE LMol HES| 285
of ZMsiz % oAz S & 7 %l" oz h% dA=choldAel Hetnt &3 =E5H|(functioning

= A s 2ot =3 ols 389 =
(Rychen and Salganik, 2000).

2) 0{7|M X|2|37ZH7|=(Geospatial Technologies, 0I5t GST)2 (Geographic Information Systems),

GPS(Global Positioning Systems), RS(Remote Sensing), *+=# A2} Z2 X|2|a3Z2tMH|A S8 EZ&E

ck.

R1MI7| dzk shete @8k mtE ] 2l(Partnership for 21% Century Skills), o153t P21, , T21AM7| st&

C|X}el(21st Century Learning Design, 0|3t 21CLD),

<)
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Ao o|H& 3Cs(to their communities, to citizenship education, and to careers)
FA=Hl, ol GSTE &3k wso] AAZQl MFoa AFALS|E2] 7]o, ARIA
, =2 A H(careers)dl = Ewo] Atte AL ofn| T

BFE vhe} gol, GSTE Wi BEIHE AL Td o] WS stk Leiu ofrel

it
o
Ach
ofr

R

fo 42 o2
X
H~l

= aRolet StmAe] Hgar) ojyru, B ofns e AL Y5 Ao
= °l°ﬂ 2 dAFolME GSTE &8st StudAolAe 28 7hsd A FHdE5S 7
dahed 2Ho) itk £YVEL AAANE FHo2 FARNCH, FYSLe A A
A8ATH JEVA el 222 BT £ e 718E M 5 AL Aolth B oy
g A AL FE, HAE"E Y EA FlE =e0] 2 AoE JtEn

(FE3)

olFd, 2016, =i: 214171 AF MES A7 of) AR HEH HAl A 2B
2533 A, 24(1), 99-117.

Chen, C. M, and Wang, Y. H., 2015 Geospatial education in high schools:
Curriculums, methodologies, and practices. In Solari, O. M., Demirci, A., and van
der Schee, ]J. (Eds.), Geospatial Technologies and Geography Education in a
Changing World (pp. 67-76). Springer Jap.

Kerski, J. J., 2008, The role of GIS in digital earth education. International Journal of
Digital Earth, 1(4), 326-346.

Kerski, J. J., Demirci, A, and Milson, A. J., 2013, The global landscape of GIS in
secondary education. Journal of Geography, 112(6), 232-247.

Kim, M., and Bednarz. R., 2013a, Development of critical spatial thinking through GIS
learning. Journal of Geography in Higher Education, 37(3), 350-366.

Lee, J.,, and Bednarz, R., 2009, Effect of GIS learning on spatial thinking. Journal of
Geography in Higher Education, 33(2), 183-198.

Liu, S, and Zhu, X., 2008, Designing a structured and interactive learning environment
based on GIS for secondary geography education. Journal of Geography, 107(1),
12-19.

OECD, 2002, Definition and selection of competences (DeSeCo): Theoretical and
conceptual foundations (Strategy paper: JT132752). Neuchatel: OECD.

Riiheld, J., and Miéki, S.,, 2015, Designing and implementing a online GIS tool for
schools: The finnish case of the PaikkaOppi project. Journal of Geography,
114(1), 15-25.

Rychen, D. S. and L. H. Salganik, 2000, Definition and selection of key competencies.
INES Genernal assembly 2000.

_83_






X|2| 1 e-1II

HiZ 232 310
(15:00~16:00)






ZE2Y ZHi2EAM 2 MHE 2|C]

E| S
(A=tista A2]a53 thshel)

o4l g B 1 o= WrETE =T (Avolio et al, 2009). 3+ AA3eE T4
g Wste] Z2EE o4y dFolAE 22E Fu4d #3 #A4lo]l EokA A IUTH(Brown
et al, 2012). 7IFAE A 1990d FxF o] % 224 YU S TLY olFE UFH, 22
H RS Ad guY 2eAs d3sta Jth(Mendenhall and Bird, 2013). A 2] a5 ol 4]
A5l AAA HAE AAE 72 A oA 259 o] oUH(FAY
2008), 53tk 919 22 F&ES s £ o Agu WA 22 Ui S =dte
AL Fast & dth

=24 goyolgte el AZdte WS YT Aot B AFdAE 1 FAAE
‘MAHE g A (servant leadership)’ ol F=3taxt gtk 2o ZXE FAste WEH g
G412 20009 oA 4 dx #AS 3 Jo ol o]Eo|gloy, FAUES %
OlEHA QT FH Y FFe o2 Z Hdwo] HA F=Th(Patterson, 2003). M H A UL T
BAES F715FAT ] Aol FALE AA A AwWE Felol A= A= #Alel g7l
Folth(Yukl, 1998). stAT AHE A2 FFA 4R AAE 229 ¢ oFo=
73 %381 (Bass. 2000), B4l w3t olso] M=E =S dAth(Patterson, 2003). AHE
TS Greenleaf7} 719A|, st 5o HAHVE=R e 1960t et 709t 2, £7]9
Ak &S vk kg 2l o] th(Greenleaf and Spears, 2002). Patterson(2003)2 A%
E ggE “FAYE. BA Abol 1, Ao Tt BAL FHAQ AoZ AWAE q=

N
i
a2l
> né
o >

TALEAM FHe o2 23S oJFAWies gy s A3t

aggd 228 ooz AHE e ofEA B 4 9L71? Winston and
Ryan(2008)T: GLOBE(Global Leadership and Organizational Behavior Effectiveness) Z =4
ES Y&S =3t AHME fuids 22 duide stuE ASkeit. HouseZl o]
GLOBE =Z2AE° ZHAe 20049, Culture, Leadership, and Organizations(House,
Hanges, Javidan, Dorfman, and Gupta, 2004)2}+= H o= =3 HUTh GLOBE Z2AE
o] #d Dorfman, Hanges, and Brodbeck(2004)&= 22 26 E 67149 ¥ (archetype)
o2 EFIh o= uE 1) Fhelavl/7Ex] 7db 264 (charismatic/ value-based
leadership), 2) ® AFH g r]4(team-oriented leadership), 3) 2 2T 4 (participative
leadership), 4) <17t A&Z g4 (humane oriented leadership), 5) A&4 U4
(autonomous leadership), 6) A7]1H.& 2 T4 (self-protective leadership) ©]Th. Winston
and Ryan(2008)2 AW E #tidle] kol 6 7HA A & & A AFE Zuadol =&
F&ets, AA o8 £3doA A-E 4ol & SodsS RAET Yol 15&
‘127 2]t (humane leader) ¥/3-& #8l AA ZA 9 o4 ZZ oA AHE Y
A id 285 A

2 = odAe Agus BopolA 229 g orAe] AHE guidd &3 AFE
Abst= wtelth. ol 2 A AFH oA #F #AS o AxF AFA
(humane orientation)= GLOBEX|A Th& 97}A] 84 % 3lE House and Javidan(2004)
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O
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of mam “xZojyt ALS|AA ISR stolgw BRICAl FAstaL, olEF e, f-E 3 o)
A, YIagar, wieka, ZIQO}E% A#3tal, BAS 3= B E(House and Javidan, 2004,
p. 13)"2 AolHAtt. F ol Wi wjE et #4l, #8& T okvEsTH, ol AWE ZHA
o] 547 v/\]-O}E]—(Mlttal and Dorfman, 2012). AHE gH4lo] oJg] x-S0 o vk
shAl AolEo] AT AHE U4 & uiEdls olgtd e EA4E & & U A
=, Ad wgeA =2d U EAY AHE 2gE AHur] 93 53] oletddd dig
=07} o] Folx o™ 3t

|

Fl

(FAER)
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(1) 20154 23 THE £4
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— - BB ow ke * I
<38 1> 20154 8 UHE <38 2> AU E |ocal Moran’s |
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g & Yot =L WHE BVt YehutE AYogs I AAERS dxo UH
A3 Gt e AebdE Y, AUE AZE Ao w0 AR Fok AYPog UE F 9
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z3l e giE  |[ =5 e g
1 B LT 268.18 1 471 HEA 2ETF 30.68
2 Mete e dlotd 200.95 2 MEEYA MEF 31.56
3 ZHEL #2F 169.94 3 A YT 34.59
4 Zas5E 35T 166.76 4 47| A FX|F 35.62
5 ZRE o 163.27 5 ME EH XX A 37.93

AU ES] FHAPES AFs] fofstr] @l AHE HolE S Global Moran's 1 2t
Anselin®] local Moran’s iE &Ittt WA HA A Fol| thgt I8 A7 GRS &<
& 4 A= Global Moran’s I A5+ 048% YeERY} FEd 33H4 A7) 384 S B 1
Y A A 274 gAS 213 Anselin® local Moran’s i A|&=ol| whel 54 Aol wt
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Low-Low)2. &2 &R/, 1 A= 13729 Zoh

(@ =3 vz 24 2%

<E 4> 37 ¥ M Zot d FXte| SZH XA 24 Za
T Aot 2 ofojZIHE |ag2 ™ ofo| 8l E{ SARZ
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1A b s -
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RSP I VRT) 003 ~16.12" 001 14,10 0.01
LR —000 089 0.00 088 -0.00 087
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wgzole | 117 042 1.48 028 ~1.17 0.03
R 0.57 - -
AC 218890 2124.00 211639
-
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(3) otelAEH FUEHB =Y B4 A

It 37 24 AHE vehd ko] F3hA A7) d(Moran's 1=0.24)& Fo]7] flsted,
Lag ZEA2~E o]&3ste] ofolzll WEE FE3Ath Lag Z=EA 2 A AAE ofo]zlH)
EHE & 6712, 15, 13, 5, 8, 7, 29 A ololA =gl 7} AelE i}t o] £ Zx}2] Moran's IS
7 T A Fole ofo]AWE = 15HA olo)AlWE YTt T 1349 o] &x1FH o2 of

oFIMEE F7F & Af FARY JAke| FIHH AT|FHAge]l EolEs AS #AUY F
ALk 6712 otolAME S mF F71E A 22| Moran’s IE 0.0002(p-value=0.46)% 1}

EbdhTt.
SAR ZEAM| 22 olo]AHMEE FE3AS e F 5719 otolAHE 7 Aa=EA=d, 1
A=e gkt 5719 of

¢
F 1094 obolAME L FA AN FBAE A =A%
omwnz— EAHoE BE F/T 7 o

—

I= o2 19 63 2
| & (Moran’s 1=-0.02, p-value=0.70)7} 2™ ol=x FI+# A7]FadAo] ALY glof
Heas &9 & 5 Aok

minimum Moran's|

minimum Moran's |

Moran's|
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o 5
9 o 1

step

step
<3dg 3> Lag oto|AME ZZIZEY <38 4> SAR ofo|AHEH SZHEH
ZEXEe]l Moran’s | 3t w3t ZtRte|l Moran’s | #t B3}

5. 28 € =9
B A= 201598 A3 wyEo] F3ho wel Zolrt ys=A &lsta A dHof )
oA gggs vE £ Jde A3 HH 2SS F BAE ol&3sle B Rt A
AHES AES dS w, 23 4o F1F Zolg AT F JAY. 53], 29 AW E
9] Global Moran’s 1T Zt& 048 5813 73 A 7| A#AA o] YE% S, local Moran's i
Ao =

ABE A4S B Aol Be Ao 54
2

@ ofo] Al E % t2 3 1y : 2 as 4T
A, 2g AgEs & Aolrt glley iAo F3A A7|dad S Ay 9dEdte A
o4 SAR ofolZlHl Y FIFFEIR mFPo]l B Aol Hgsittal ATk 1L A 47HA
Herh frofd MR Yeisted, ol 94 2 A ES 34 Aold thd B4z 2
H5 AAsET. 23 Do AR AR AAAH AL FEo] mAe ] wre Ao

A el A9 2 AYRle AL

R
FUEA mHe B3 Ad Bae] 48 -84
& el ools ZeTh B ATE Fabel A8 Wyl A8 A adel fa A7)
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ol A&EA QN A7F Hasit
(FER)
AP T ER, 2013, 20139 A AA ASNEG”
AT R 2015, 2015 2 An@F AR,
252, A9, AT, 2014, “A] AFH AL BHA weHE FF A A

of dAer & W R AS| A, 35, 145-174.
Gandy, M. and Zumla, A., 2002, The resurgence of disease: social and historical

perspectives on the ‘new’tuberculosis, Social science & medicine, 55(3), 385-396.
Griffith, D.A., 2003, Spatial Autocorrelation and Spatial Filtering: Gaining

Understanding Through Theory and Scientific Visualization. Springer Science &

Business Media.
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=]

(st A2|alg3 nse, ~dvista Anke)sh

o

A8 53} A 2] A A7)

F2H(Highly Pathogenic Avian Influenza: HPAI)& 7F= /ol HA 3=

= 4 Aol 53] 2003 SAEE SAAA A= %}*ﬂ ¥ 201610 FAY7L

& Aall = &, 28, ¥z 5o ZhaETked 9 Aty E A3

I ok HPAIC Zd® 7l=#F % NE g e 2AAs= @2 45 HPAI 2

d °olF 100% 7H7h2 HAFES Holal vt whehA

HPAI= AAZR] 715 918 &3 & 549 S St 29

TG A= (World Organization for Animal Health: ©]3} OIE)ell A 119
oz AAH A

AAH o2 HPAIE SAFHAHFZ(OIE)O] oldtd AAA A 2 iAol Rt

8 FA717e 7
Az DU A4

OIE= HPAI 2429 JrE AAA PRt sHsuA A9 o4 5 i IAS
AA@Th OIES] Bie] ostd HPAIE 20059< 7o 5%, 8, &5, 48 =3
T A AN =S Xt KA ofxeTtol A FHsHE AAZHA FE <

AP oz THsATh
HPAI®] &4t 9l vt 5 dAEefA o] A5 A MEdEs F3to] A9

¥ HPAI= =7lskd 9 oflsE 525 Fste 1A 4 9 iy} o
F2 FHAqoksi, Y. 2011). 283 23 F4
QA B ET7AAAY o] FS F5HA
oo A= Aoz HET(EHIAFN, 2011).

webs B Aol A= HPALS] F4kxkakel] ofjh 22 &4t gl dukE zidstr] 9 e
AAE FF3871 Slstd, Fvls=UdEsd ]Z:Eé!(KAHIS Korean Animal Health
Integrated System)] ZAFAHRE o] &3 Frtol] HE3 < AN 5 A AATD
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Al 12 HPAL A (1st wave)d 23 HPAI &4 (2nd wave)’|FS STHOZ AEFH ATH

HzA 224494 W vtolg 2 o]l AT F7FHE 1A HPAL HAE7IE 4|33
Apgo] WAZ ZEAAAZ W nlolel 2~ ZHEIHE 22 HPALI B85 /s 7tE2 Aokl
B ATl A= 20149 1€0lA 79714 FAG btolg 2~ EVkEEvHE 13 2
Aoletdar 2014d 8YolA 2015 59 7bA @HAZE wlolglx AN EEIIE 23
HPAI 2572 Aottt 12 2 23 HPAI 2572 X449 7tas7te BENEE
Fojste] A AAY B4 E&FATHAA LA 1939 F7F, 1st_193;22F HA 2008 F71,
2nd_200; 23 A 4 F7F, 2nd_4; 23 DA 76 F7, 2nd_76; 23 A 123¥1 B,
2nd_123; 23} A 1371 57}, 2nd_137).

A 2] B A| 2"l (Geographic Information System: ©|3} GIS)& A&3 ATFFF-& 231
AL DY FTIERBAI 2, FHEAGER, ASFEaFAABRYAN =, TAH 2 &
AR5 T3t wolgixn ZAViFEr ARE AFEUth AFLL JEE JH EAA
5E TR HFALAFEE BRIIYT. BFRE FaAEEE A, 4, "o dHE gy
g} AAA o) A28k (Geocoding) Hlol# 2= w71l YXE AASIG T ulo| g 27t
o]

R

|

LAY, 7hHEAASTFF 2 AT SR SO HFAAEE dYUte e FAH RS A4
o Zdsd 54 e ALEHJAR. 53], "iol#x gtk dA3E ddA o]l A EHE=
dsd WEAF 400000008 FRE F/EEHY ST 2E(Korea Animal Health
Integrated System: ©]3F KAHIS)S &3dt AFusktt. x&Fe T/ 2 st #2574
59 A5 FF 9 EFE R Studio 3.3.1H % & (Boston, MA, USA) ©] 83t 33t th( L
g 1.
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b & HBELI] A L e L 3 o e T e

1> KAHISOll A F &3 xtzknt
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a7 A%

20143 g+ 3] F< HPAI #AE7 5 AAE 67] 57171 BF 5719 Ago = HE5S vl
S5 ZAEAT o]F BA4% A, o] WHEd FUte JtERY RS FUF F 94970
Rom, AFLE NETE 6,0663 ] 3Rl WEd w7 HE H 643 WESATH
zteko] MRS H7l £ HPAI 2% 7IE 10070 fom, WE dA %719 ¢ 105%S 2A
3ta Ytk A E HPAI 5718 S4A 02 E %719 o=

3 A%, A ‘AY JAFH, ‘A3

=

off =2
.
12
i)
ol

o
12
dot

S

5

A9 JFde 2 AA = I h AAAA Jsd FPFoEA, A 9
I =4l ofsf B AG7tA| ghato] HA X7 A Qo] dFHY, 193% 7= 7}2
2 AF HE NE B4 Aot oo &3t B 10km oluiel FJFH U Ao
SR ZA AP 5 v B EA9S ool o AFEHe 7HAAL °l°ft1 BA

FE RIS AT w7k B HFo) e F3IHH(IHE 2).

Ao Stg 2 Y 2-37] ARA HTH FFoRA, A JFF vle] B Aqos
Hop ke folth mE Fxo] dadt AHow by Ao EHD*EM 2009, 1379
712 &7PF olel sigdn. 20083 1379 ZEErbe BF A9 FT Iy, W 10km

F7hek AFA R Aol bk F 2000 7|EE7hE W3 10km oW R} o] <l

)
A A SRS FIbl Be AF ?fji*ﬂEE 717 EAol glon, 1379 7|F Frhe w
74 10kmolol] Bt} B2 srtete] HEWEE 7HA L ATH(TH 3)

FY JASE L bt FAAAA el Jsd FIoZA, A A5 vl 37 ol
of AAA A HFHEA Ae FFolth wE o] 35T AGo= QAR
AhE Aol digEH, 76 71E E7H7F olol W EH o] 3 Fag

%71 2402 10km ol9o] ST Btk HF HE WEs} wom, A HAAL
B MEES Bol: Zlo] SRt 4).
o sy T o) o4l BAARA Yol 247 AFH AR, AGWFH | 7 B

r ,
HAZo 17] o) FA4kd Fdolth AGHFEY BF FEHEA st BAEIteA <l
At 10km ool FFHo2 AF FHE WI=7F £oW, 10kmol9e] EF FGA A <]
A AYoA HFHoR aAF JFH W=V & EAS 7}Zl E}(l 5).

A=t gabyge s BAZ|E FrRlA A=Al = = W=7 o,
Zh FAAARA ] e FabdE fFIolth AAEE AFAl g %H@ 71 e %%ﬂr
F89 F4o] He S AT /M AFHEF NI EU4TH 10km 01141 ApgF Hl
=7} 5818014, 10km °]¢] +5d 5 A=Hom SiHo Fxdt= HSE WEe 3,020ﬂ
of &3lH, ¥ 7F 4 9A] 10km °lHE 1770, 10km ©]9] A& 26872 £33 o] & 7}

I ATHLH 6).
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1. 33 2 g7 B4
1) B %4924

s detelol HAe] H FAHY I WstE
7 TAAE AR GAZHSE olFste AFES KA
t}. 2001 %HZ— %2011 %ltd it %—é‘ﬁ—% GAZo 2 o]Fate 2014dE Y
st ok ol AVIE BERe FYE HREE xosid dekgole] AYE EEUF A
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gt W A W e d= ghejol $zk dAH AP Ao E 2}
Aok = Letejol Wy zoomﬂoﬂ 4,000 9] 27} dAYst AHo| 2P, 1 ol F
25 Y wEo] JAR HANFHoRE ZaME olojen T (RAEAR-Ay AR
H,2015). Ho FAH =3I 20013 RE 200437 = A ¢ gaer S HE FAH
HAEORE olgshs A¥e BAH. ol o5 AF2 20059 FH 20073 Atelef =t
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2) 3 A7 GH

2001
Moran's [ = 0.521 **

2002 2003 2004
Moran's | = 0.543 ** Moran's 1 = 0.440 ** Moran's | = 0.480 **

Y

2005 2006 2007 2008
Moran's | = 0.486 ** Moran's | = 0.570 ** Moran's | = 0.491 ** Moran's | = 0.482 **

L4

14
?S

14
‘5

14

2009 2010 A 2011 2012
Moran's [ = 0.379 ** Moran's [ = 0.309 ** Moran's | = 0.289 ** Moran's [ = 0.437 **

“
4

201 2014
Moran's | = 0.208 ** Moran's | = 0.196 **

G statistics

Std. Dev.

“

| 165 ~1.65 Std. Dev. BT

0 25 50 100 Kilometers **p-value <0.01
I |

<d¥ 2> 2001-2014 Z2fzZ|ol &4 Gi AT

200136 2014 37hA] Zel]o} ¥ o] Getis-Ordel A= 18 29 Zoh g9H%F 2
detg ol #Al B 9 Moran's I AFE Bt AT 717 W R 3303 A733
o] etv= A& 1T & vk bFd I3y ZAE Zegote] AEdo] HA
NP A A3HA FAE . Aok (A -9AY, 2008). =9 JAFS AHoZo Hurt
ojFojx = Lelglote] WA EA 4 DMZ FHOoZ =& I3 Ar)dHe] yebda 9l
1= R A&, 2001 d 0] DMZ AH A

ol g 2 A9 W= 5 a7
AAE xdstd depejof A A9 Azt

BN, 2N, A3 T A7 AFLERE 2 =

S AY92 DMzt A7t Eue HollA, Hike] A A Gl o3 APRG
Wellx 28 @ Zete]ote] A W ol g ol !
ok (FA £, 2009).
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PRISM Z+21i MODIS gd= 38t E=ZdrXel
rAdx|=2] 2

CowEEe . @SS gmge

1. A&

IPCC(Intergovernmental Panel on Climate Change)s 52F %7 11A41(2014) |l Al 2 A 74

o= vy Z|EWse o F4, Vhwd 22 ST V1A AEC] TS, ol= AE A

FFgFS M A ‘F O]E}-T’— |53t =3 A E 5(2015)= R olA Al 7] RSt ¢
Y 5t 7

#%fi}zﬂf-li =9 #¥ol AA= &S driste 7w TS Ao AAEE S U

s AHAH(AEE 5, 2006). AHBE 24 Ve FRAT AGelM Thw e O
Z I3 el N ‘?30] h(Kogan, 1997).

FE 7% A 9 (Standard  Precipitation Index; SPI)¢t 82 A A <+ (Normalized Difference
Vegetation Index; NDVI)= #& AF-olA 2EelA &8¥ 9,1%3 AT SRR
&, 2004; AAE T, 2006). AN 5(2012), ¢taEt T(2014), ME7](2016) T2 7HEL A
L7133 A 29EY ddde Aoste AT7E FIAT S 520092 Rk
2000~20073 9] 73RS 4LE SAAGH WEAHOE FFHSF SPIE AL A HE
2 EAVNERS FHAIA EAIYEE SPISt tFA7] NDVISHe] ZdAsE Altsiad.
A7 A3 74 Aqritt NDVISE 43Aw7F 2 SPI A &7]3ko] Eiron Ay ko]l
EZ Y FEA AN A&713E 6712 e] SPI9F NDVIS| 44 e] 7HE =4 Yetsth

A 2o A7Eol FFTHY F9 E= v‘i‘—@'% TR A =, 2006, <
&gt 5 2014), 713RS AHE BAe AR (AeE, 2005). WAE 71EdAEE 28
st Tﬁﬁ?& AHI = QARKAIEE, 2004 AAEE T, 2006) WAk 7'M o= krigingolt
Spline& AHE-sk3l7] wZoll A¥AQ Ao Ad Sl A7 ATH(Daly et al, 2002; 4+
7] &, 2012; ¥F4, 7Rk, 2016).

ot 2 dAFedMe AFIEE Y Aey x4 2
PRISM-KNU (Parameter-elevation Regressions on Independent Slopes Model-Kongju
National University)oll A4te A4 A5E &83t SPIE #£41313, MODIS(Moderate
Resolution Imaging Spectroradiometer) NDVI @7+& 283}, 2003~2014'd 7]31e] 340
3 F Ao vAE AAEE E438ATH

Lo
it

A

A

(<
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2. A7AE 9 9y

o o
=

l

R

Al

12
o

AZAHL F3te] PEAA Y} AFE o, &4 i 713k 2003d 5-H
20143(129) 3 (EFE)oltt. AT X AR A AT (2016)0 o3 A4H,
2000~2014d ] g FIHelAd= 1 kme PRISM-KNU A5& 83tk o] A52] Kling

rr
_lu:
N

and Gupta Efficiency= ZAWHH O 2 0.65~0.858 R AF=7f =t € A5F A5 £
AF-ol A SPIE A4tshEdl E85H Atk SPIE McKee et al (1993, 1995)0] 71-g o<l
AR THEol dUAR R B s v B ¥FS fidte ArEe] il ¢
A AFtETE ZE ket WL E AT SPIE AHEARS *“4011 et theFdk A &S
(1-3-6-1270 2 F)oll thall At 5 A7l W&ol & 7feATE Eu AR d34
o] Yo WA Al7IEel whet Fdr|Hew JhEe dFE 2T # Ae AHE 7HAT A
(&4 3] 5, 2016). SPI9] 7MHEAE B & 13 2ok B AFoME X713 1, 3, 6,

1271 € 9 SPIE At

<¥ 1>. SPldl 2 75 S&

SPI Range Moisture Condition
200 < Extremely Wet
1.50 ~ 1.99 Very Wet
1.00 ~ 1.49 Moderately Wet
-099 ~ 099 Near Normal
-1.00 ~— -1.49 Moderately Dry
-1.50 — -1.99 Severely Dry
< -2.00 Extremely Dry

NDVIE NASAIA AFste= A3914 MODIS 9142 3334 = 1x1km<] myd13a3g
& AREETh # 942 20039FE AEEs] Wil 2003~2014'39] ARE A
o B JEASERE FHokd A ZxdE dosly] fsl AdA A AT 9
=9} AARNM AFgets BEAVEES 44—5—}&1 TG E 1x1km 2 vk2Z A2 8k
o}

F AREE F83 AT AAE o3 2T 2000~2014'3 3¥€2] ALV EE AYAkE SPI
9} 2003~2014'd 3¥°] NDVIE AAEE #e ==F 5 W55 (Coefficient of Variation,
CV)E A4kste] SPIet NDVI ZHzbe] wWshgs #48dth. =59 Cvael wek SPIst
NDVI¢| F##AAE 4a7HAE £/ AAM= F AT CVatel 2% 52 A-5olm(f
g 1), E4/l= NDVI2 CVate 2 dtal SPI9] CV#2 22 A Ho|th(#3 2). AR+ SPI
o] CV#e Zd whsl NDVIO| CVEhe 22 790l (+& 3), YlAl= NDVI$}H SPIS] CV#
°] & ot @2 Aot (F3 4).

3. &4+ 2%
NDVI®| CVgto]l A U2A9L IA ZdxE Ao, odiah, Bk ddje] A=A

, eAbe) kA, aEal A A A Helth SPI 1d2 A7 &
7 A9l Cvgtol EA WERsTh SPI 37K W& CVike]l £l

=

=)
A
5

ol
==
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bt gafigkel CvEkel Mlw A @A Yehus 7ed A7) BEEAYGY 533 T4F AY
Blokuts dof 1eja lﬁﬂ*%u}Ol*P Aol we CVatel Exshe

6N Asfitell A WE7EA & CVgke] ojolA RExste Zlo] ERAIUTE shvtes 7
St%, A7) 55, A, @rﬂ%rﬂﬂm?iotﬂ 2 s AgE= A

olof ¥t SPI 1271 €2 A& A7IER AdE 349 294

}.

[
N
1
S
0

i
)
N

SPI°} NDVIS] ¥HEAd-S vugt a3 &7 9 F7] SPIdl 93 73 12 =2 Zd 4HA
Ao Yelgon, 3 2+ HgE AFS FASE Yelyth #38 32 AT AYS
T2 YEgor {3 UE 2 A5 AGoA Yetwgt. A7) SPIdAE UE

, g, 2006, Ao} ThEAee] AR Y, FEaAes

Bl

= b

7], A%3 5, 2012, 1km A =9 3
A =

h

FPF

B §(1):49-58.

BE AAAE AAIE, 71 TAT, 7(1):55-68.
, B4 5, 2012, SPIASS 494 283 Bikw B FUAEHEH, B

E55t3] st=th3], 10(4):964-967.

B4 <, 2006, MODIS éMMTE} Axd FEATE ol & ¥ 7 Brh dstuista,
AupAarete] =

A% ZAE, 2009, 7}“1314331% 1% MODIS NDVI®| &84 H7h-7ha A4
HnE FAoR A RS A], 17(1):117-129.

uhEE, Z9kef, 2016, PRISM-KNU®| 7133 G35t 975 Exs 24, A Rnst
3]7], 19(2):27-46.

WME7], 2016, YA7INEe] AR FE 83 JHEHA Ve A, SHEOS R, YA
L

AxE, 2015, NDWIE &3 it 9] 4 )= tigk water stress H7}F,
= AAGALES] 31(2):77-83.

Agd, 394 5, 2004 SRR ThFAlZ] NDVIE ©]8% 7R 84 24, =
A B3RS =3, 3:203-208.

A}, olFEF T, 2014, 71 B FESE TtEAget A4 AAAFE 8 20129

= 7HE 24, =i, 21(1):78~88.
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