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2 o o ATE A4 FYUTY WEAE der AuNs Rdg s Ssjed, it Aan G5l
olgmys Aol Aejn AFolM AAAsE A she shmA AZH AF abeh fEel AuAAe 1
A2 AZSE 2% 2ARDS AR 2 BHo] itk AE4 i) me ARisg SA] st A
2 FYFLS P23 el el e AolEaHa SR A AL A AR bl
dot ANAEZALE AASATE A2 AR FALcE OIS e AR B AR FadlE
2 Zokgjo], mdo] dymem AGET el A, A4 B FHesToR 4R dukedrasl
wye MpStEEAA)Y 7L e Raha, 2] duEo] v JERdTH( = 0.06). W, tieEA
HEASORA HEHEs AvAA fde Tl EYRdTEARde AfAuEEEAY] /HEE T
g3, mde] AP £H FTIA LERTF = 025). ol ARdEEDe] gloj HTe] alewn Az 3
o] FHaL Wy ofE), ARAAAL T3E TFse EPArEARde] AP lom dMd.

Abstract: The purpose of this study lies in formulating the landscape preference model using a conditional logit
that involves the effect of visual elements as well as landscape itself on landscape preferences. To measure
landscape preferences, a photo-questionnaire composed of paired photographs of the Cairngorms National Park
of Scotland and the Jirisan National Park of Korea was distributed to visitors to the Jirisan National Park of
Korea. Visual elements of landscape quantitatively measured by photogrammetry were reduced to orthogonal
principal componenis that were subsequently used as explanatory variables in a conditional logit. As a result,
the mixed conditional logit including the effect of landscape itself satisfied the Independence of Irrelevant
Alternatives (I1A) property and showed reliable goodness of fit (¢ = 0.25). Tt was concluded that the mixed
conditional logit including the effect of landscape itself was appropriate for landscape preference model rather

than usual conditional logit excluding the effect.

Key words : principal component analysis, landscape choice, psychophysical approach, mixed conditional logit, land-

scape preference
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4] FZ(Experiential paradigm) 5 47149 F2 o] A
A, BF, QoFEJTHZube ef al., 1982). ©] & A2 B3}
BHe w3 7HAE Briske o lojA] £
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(Response) > 2 o] A& Wkg-& 7474 5 (Landscape
preference)® WERH, 7
o} AHEE Al A
(e.g. Shafer et al., 1969)L}
and Schroeder, 1979)=4 4 2= T},
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(Psychophysical Approach)S A|Z+3 A3
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Sayadi et al, 2005; Hammitt et al, 1994; Kent, 1993)
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o] &Ae] Adrd M (Explanatory variables)® AR =
Hkahe], A5 2ARY(CLM)OIA S thete] &4 A
7HAAHHER AMEEE BEolu), 248 2% E(CLM)
oA Foi7l tiek Aele] szt MEHE G &8Ee o
=3 o] XHH

P(yi :lei) _ Jexp(ximB)

Ej _ 1exp(xij B)

m Rt F mAA de(m=1, 2, 3, ..)
J e e

P(y;=mlx) : 513 xolA A=E miA g e

=
= J=

|

R
A

2 =R AMS-EE Al 1] tiek & w4 WA
A1 7158 (baseline) -2 ARE-EH o} o} o] EHHT)
P(y,=mlx;) I
o 7 =y | o E )
i=1
i B3
m o UIQE 5 A M
J:dl#HvE e
x: A8 iQte] &4

25 2R {3 S (1A Independence



770 g A 95 E A 6 5 (2006)

>4
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A1 (NSA: National Scenic Area)<.

2% sloldll =9 4R x5t I tHMurray, 1962;
Andrews, 1989). B8t AFEN =] OIFA2 slojH=
o2 dolglom, A&l

of thst akaQl AL E F4 7
o] AL o] @k ALE Hokllof ole sk
ot} TR A} So] T o] Atk (Gold and Gold, 1995).
S, A Ak ghe] Ak s ﬂ%j&« R R A e
gEo] k(e T e} o]FEF, 2003; S o],
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1988; Jang ef al., 2003), | ZF-E] a1l stz
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g S e Aol doh(Shuttleworth, 1980; Law and
Zube, 1983). AFZ-2 Apap7} 215 o =2] Alo]E3LH
=391 (Cairngorms National ParkyS ®HEste], TF=
(Lairig Ghru, 43 km)2 e} 2002 62014 92 Aol
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&= Al E] Y3l A EE= diEARl Bae] ARlE ¢
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2~FEWE Aol &t S 26780l &lste] =
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Score: 4.6 Score: 2.9

Figure 1. Typical landscapes of the Cairngorms.

Score: 4.7 | ) ~ Score: 2.1

Figure 2. Typical landscapes of the Jirisan.

EFSATH(Figure 1). et ARl E S 2k W) 91 Seajof whe) 2003
Aefake] Aol ApArt A4 S5 ekl Y W o8E 174, 23¢Y, 249 2% 12:00A1%-E 17:00A1714]
&, 25.5 km)yE we}t 2003 7€l 89 Atolo] e vp 219 (Random)shA| A8 AElstol AR A= 5]
Ao 8 S HPEh sV 2, 29 70ue] A} sAt.
e e e WHEARE RS ko g AZMEe BRNTE AAshe Azt ARase WEs gy
A AExAL] AHEE T R Ak Aee] Fsaid SH1 flate] 5 el ARARe] thate] Tx gl
SHEE 30 ofste] At BAE-S 2 HolFE 27u) ] %= (Digital Photogrammetry) 7]%o] 28591tk ALzl
Aol AEE N, AAAR Y] A dSel] w44 578714 (Photogrammetry)& APH 0 2 RE] WA E¢) =
= LA E ok 7P A E el Ae HolE AL 5 ofe} -8 Akl SAXE Yo 7]%0|thLillesand
ool 478 A5y, /M dg o) e Ad and Kiefer, 1994). TIA1E ARzlo] Qlojr Wz S, )
ARRle A 2,18 2R 89 U (Figure 2) o8 S4chz 71ed duk Ao AelA] A=
A2|it 73BT} Aol a2 A Alelold A AE Rl AR &, TRAE oju)a] B4 AXE s
AElE SAs] A HE Qe 9o AE 7} o7 el ofste], AL N1e A<l diA 2 AlEs st B
of B F AP0 =& kY onlAS 22 (Ross, o golsl dErFsslA Hv B 5 gich o sl
1974)2] s uk2o] wheh Bl (Pain)= v Dato], SHx| CA[E ofm|A] 842 o 7l9] %4 Whajo] W]sted R}
2 st A5she A4 RS AdgshAy B glgo) FaA o)A FE Hlole] 238 A s, AFES A7)
EABHEE SF3ItHFigure 3). A 2PE AR AAE o Aoz AFstshed] 2lolA &8l tH(Jensen, 2003). &
Gote], AT AAE Al W SEE B2 (Non- ATelM e A ARS 4 e R Bajslr] ¢,
probability sampling)= ©]Fo1#] x|g]at 829 V] = A HAE ARLY] 8 8l (Segmentation) o] o) o)
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Landscape A _ ~ Landscape B

Q. Which natural landscape would you prefer?
Prefer Landscape A ()
Prefer Landscape B ( )
Neither ()

Figure 3. Hlustration of Photo-questionnaire.

Table 1. Example of obtained numeric data.

Texture Shape Colour
Distance Feature A P R G B

Far Open 125488 2933 0405 0420 0471
Middle Open 179119 3027 0322 0304 0299
Near  Open 464971 5132 0369 0359 0.336
Water 183931 2527 0418 0443  0.491
Sky 272587 2906 0907 0907 0.905

*A: Number of pixel of area, P: Number of pixel of perimeter, R:
Brightness of red, G: Brightness of green, B: Brightness of blue

o4 &t
=5: Sky region, F: Far region, M: Middle region, N: ;\'eﬂl region, W: \\ler region
Figure 4. Landscape photograph segmentation. 1. W] £

gxg Az B4 A, SE AAE A 2asd
ATHFigure 4). ¥ 249 728l Shafer F(1969)% = 91821 (PCA: Principal Component Analysis)S &5}
Aok B olFo] vhnE FAste] AgaleH, 4 4 o 94 Alole] Wiz fAe] dRg Hohfjo], Fagh
aAg H3 59, 4Z(RGB: Red- Green-Blue).J A ekgl oolom Zokslgtl, A Ax) oAl sie Faclew
A2 %él%f’a 24319 thTable 1). ZHoNE= Q4GS TEEH o], olBe] HA Eale] et 88.75%<] AR H &
e 2 GISE AZE]Ql ERDAS IMAGINE 8.3°] ZES LA Ehj—zi 8219 ojmjel] T3 i HE T
A8 ST A7171 $18ke] 2918 37 (Rotation)st A Th. 3 HH

o b v

or
279 Beace) FEHE HoleE ofF Fadl #5251 Onthogonal roaton) 4 41131 (Oblique
24(PCA: Principal Component Analysis)S &3t 7 S S AN Bokedl, T A el A2
2R A g0l o 2ok, 89144 (Factor Scores) 9w golal WS HAET Qi A0 U
2 Azste] AR AupE ARSI AR = Alzba A H) old] 3dE aolgHo] ¥ w7
Rt weTel YR 2 TEAL S 2

=
o] ZEuSE Aashe 4] AP w ojihHs 7
(Discrete variables)2A AHE-= 2Tt 2R 9] BoJE] & I 9lE Ao Yeylth 53] 23] %“?é (Varimax)
o
koi3
=

o

o F8kE HRE gold she B AR T2
ol R version 2.01¢] -85 tH(Venables and Smith, oz A5 Wl oz 7] a9l +Z&(Multiple factors)
2004; Venables and Ripley, 1999). 7F ok 7R w) g oz A o] HAo]
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Table 2. Rotated factor loading matrix.
Photo- Factor (loadings)
characteristic
Variables Fl1 F2 F3 F4 F5
FOA 107 -.007 100 .828 .064
FOP 269 104 091 912 068
FOR 373 317 .040 818 116
FOG 382 334 044 .800 114
FOB 396 339 053 792 .106
FCA -.145 -.196 520 -529 .023
FCP -150  -293 592 -.644 051
FCR -239  -318 586 -.635 A13
FCG -216  -320 584 -.644 .105
FCB -208  -322 581 -.647 101
MOA 285 847  -018 082 214
MOP 308 871 -.020 169 .194
MOR 313 882 -.016 167 195
MOG 312 .883 -011 171 .196
MOB 310 .882 -.002 171 191
MCA 009 -718 221 -251 318
MCP -013 -836 335 -122 263
MCR -082  -787 366 -212 311
MCG -078  -793 360 -.194 312
MCB -064  -775 380 -202 292
NOA 882 214 .086 142 014
NOP 911 214 -.002 193 .085
NOR 922 214 073 162 .053
NOG 928 227 060 159 .066
NOB 933 220 064 .168 .062
NCA -873 -052  -125 -214  -243
NCP -908 -.081 -072 -214 -191
NCR -89  -156  -231 -223 -.069
NCG -875 -.145 -.306 -210  -100
NCB -882  -136  -290 -218 -.129
WA -360 059 -831 -046  -301
WP -.167 145 -.885 on -.009
WR -178 057 =929 003 - 187
WG -150 123 -927 012 - 179
WB -131 A76 0 -921 006 -.147
SA 291 -120 .683 044 132
Sp 359 -.057 712 061 424
SR A72 -.025 275 079 .909
SG 210 .003 288 .081 900
SB 227 .003 282 067 898
FE9 RAT2E olsfslel: BHnT 7} 205 &
4 BA G 4o AT Wgeltt. k) B A
o A% AR ETHE Aas o] B} B
Betar A7t o] o] 5 AN 2 BT
2 23] 219 (Varimax rotation)S AM8-8le] @.¢19] jv]
o U@ s S FUAAM, FoFE o 7] 8ele] B
A& ZroRlI S Tk(Table 2). 3 WA 291(F1ye =42 4
A AEE A@aie) HHE 50 FEHYAL, F
WA QQAF2)E TA A, Al A 2QA(F3)E & 4

773

AA 221(F5)
o1& ZAE vl Y

891 AF(Factor Scores)E

B =

T =i BRAIEAAN AE
T 1347012tk AR ARRIRITA
Zek ALl 70% 7he] AT}
ROr, At <

O
B o}z Table 3
Aol A 39419] A
A 12M oA 644 AR
Al 60%, A4 -SHARE 40%S XA 5t
B} o] E¥3dth Ay &
A 2] oF 30% 7}Eo] 8pA o]
20% AEE U8 XA
R 5% AR FEsidon,
gAEe] U

PR IA
8

73 et

& Abg

Zol

bl
%L
<)

L=
i

UTHTable 4). TEH T AT A
& XMaseE 7L /ﬂgﬂg}}]q_’
Sk Al 7FA] M (Category)E T HITH

A (ASC)7F L3HEA] ¢he il 19
7

p
1og(ﬁ) =_0.480(F1)+0.135(F2)+0.368(F3)
P.TNP

~0.267(F4)—0.094(F5)

Z =7, Table 491 AAJE =9 (Full model)} 1<) Al
b4l (Restricted model)®] ZF A& vl B, WS4
F39] 7% Aol F37F =, o]9 HPEA T A
o] Aigk Afelel] xfolr} ®o] et AL
v A= E A TIA) 7H &
t}, ES McFadden's 7 7= A]
(Goodness of fit)e] Az7} 4-&H KT} & A
o), AAF oz 2y 1L 2o

At

T 2= A

R

o QlojA A2k 7
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Table 3. Socio-demographic characteristics of visitors.

Number of

Characteristics Category Respondents Percentage Missing
Under 19 years 13 10.4
20 - 29 years 44 352
30 - 39 years 44 352
Age 40 - 49 years 20 16.0 ?
over 50 years 4 32
Total 125 100.0
Male 77 61.6
Gender Female 48 384 9
Total 125 100.0
Student 32 27.6
Housewife 6 5.2
Occupation Civil servant 23 19.8 18
Others 55 474
Total 116 100.0

Table 4. Model 1 - Conditional logit.

Table 5. Model 2 - Mixed conditional logit.

Type Name Coef. Exp(Coef) S.E. Type Name Coef. Exp(Coef) S.E.
ASC Cairngorms N/A N/A N/A ASC Cairngorms *#7.898 18.131 0.193
Jirisan N/A N/A N/A Jirisan **3.369 29.061 0.181
F1(Near) **.0.116 0.890 0.046 F1(Near) *#-0.288 0.749 0.074
F2(Middle) **0.132 1.141 0.054 F2(Middle) **0.220 1.246 0.075
PV F3(Water) *#.0.493 0.611 0.050 PV F3(Water) **(0.253 1.288 0.084
F4(Far) **.0.157 0.854 0.044 F4(Far) -0.055 0.946 0.068
F5(Sky) **.0.125 0.882 0.034 F5(Sky) 0.001 1.001 0.047
N 3561 N 3561
DF 5 DF 7
LR 212 LR 1014
Wald 206 Wald 451
o 0.058 Y 0.248
**Significant at 0.05 **Significant at 0.05
o] gk} tEo] AdAA ] g TP £4x = A0 R Hol, BlfAdbEEAIA) 7P S REdhe
AR 2R 2 (Mixed conditional logi)yZA], ARl H4 Aoz Tz gluh ESE McFadden's 7 = 0252 F
(PV)o} 371 Tt dm(ASC7E A2 AR ESl 94 20 (Goodness of fi)e] A37} 819l Qholl g
CH(Table 5). PR7IAE S5 Pe 484S Ago= A7) ol AAH o2 v 2= HEAo] e Ao
ARz wdE AR T AEske AL AdsiA, S Vs AT
gharol Adelsle Al 714 fF(Category) = 742 T ol el 134 mdl 28 Wl BR, Hl-RauiehE|
PRI EA 2, PSR (ASCY7E 3 Bd 20 T AIA) 78S ZA flRbekA] ¢, =2 A9 A3
sto] A3 Ak FoEA, 2AF 2ARYCLM)  A¥HE Hel BY 27h Bk A3e Rd R detEth A
o] Z+i = VIFAURISHAIA) 7HEe] T5HE A T gk utel Zo), 2dl 2= S R (ASC)7E 23HE ¢
Ao, wHel A9 WAS AAsth Bl 29 6l ALA) AT 7 A% 1 ARe] G TP
RO EA (TA)S S45817] $lated Al ghed (Restricted AOE, ARAe mdo] qlojM AzbA A el e
model)§ @A A= T o] Leht] o) 7% AAe] EA7E EYSolol mdel AP An
> & S-S SRlskeiTt. ofgh = 20l o7k K24k
log(g)) =_0.401—0.354(F1)+0.209(F2)+0.330(F3) WRE A0 A7} AT E S AR, 278 29
INP N
Factor 2)7 & 2.91(Factor 3)0] A5 o] T4
—0.096(F4)—0.013(F5) ( ) } U 3)°] % | 9ol 2g A
o2 Folgt BAE Kol 9, &A= 2% (Factor 1)
Table 591 #AAX® AR E (Full model)Z ¢2] #| 35 vy @l Aoz vtebyth ZAdAdd el wakEsR](0Odds
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