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ABSTRACT

The purpose of this thesis is to suggest basic objective data for landscape planning and
design through the quantitative analysis of the visual impact of pavilion situated in natural
landscapes. For this, naturality and visual preference scores of landscape slides were
measured by questionnaires, visual volumes of pavilion in the natural landscape were eval-
uated using the Mesh analysis and images structure was analyzed by the factor analysis
algorithm. The results of this thesis can be summarized as follow.

Landscape slides No. 27 and 9 were ranked more highly for naturality, and slides No. 22,
28, 6 and 4 were ranked more highly for visual preference.

Factors covering the spatial image of the natural landscape were found to be the evalua-
tion, the tidiness and the space volume. By using the control method for the number of
factors, T.V., were obtained as 59.0%.

For all experimental landscape slides, the factors of evaluation and tidiness were found to
be the main factors determining the naturality and visual preference. The naturality and
factor scores and the visual preference and factor scores were found fo express the regres-
sion relation.
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Figure 1. The System of Landscape Simulation
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Figure 2. Simuiation Photography in each site (off pavilion).
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Figure 3. Simulation Photography in each site (on pavilion).
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Table 1. Response of visual preference and
naturality.

Visual Preference Naturality

Scene NO. Mean SD. Mean SD.
1 4.342 1.649 5.342 1.559
2 4,200 1.732 3.914 1.674
3 3.657 1.895 5.628 1.580
4 5.085 1.510 4.457 1.431
5 4,657 1.718 4,085 2.034
6 5.257 1.471 3.7 2.030
7 2.485 1.471 5.342 1.684
8 5.314 1.222 3.857 1.721
9 3.342 1.521 5.914 1.304

10 3.3711 1.686 5.657 1.423
11 4,457 1.566 5.628 1.276
12 5.000 1.464 4,228 1.524
13 4,457 1.741 5.657 1.402
14 4,714 1.695 4.342 1.684
15 4,485 1.931 5.028 2.007
16 4,000 1.736 3.600 1.914
17 3.857 1.427 5.571 1.325
18 4,142 1.820 3.857 1.913
19 3.485 1.870 5.628 1.652
20 5.228 1.505 4,428 1.690
21 5.142 1.427 4,228 1.686
22 5.714 1.395 3.628 2.044
23 2.600 1.344 5.542 1.411
24 4.228 1.580 4.600 1.408
25 3771 1.634 4.257 1.691
26 3.711 1.704 3.97 1.693
21 4,285 1.778 5.971 1.329
28 5.314 1.681 4.400 1.636
29 4,028 1.434 5.857 1.406
30 4,057 1.540 4,428 1.690
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Table 2. The result in t-test classified by
pavilion of naturality.

Scene NO, Mean SD SE t Value Prob
1{off) 5.342 1.559 .186 522  .000
2(om) 3.914 1.675 .200
(off) 5.628 1.580 .189 4.60  .000
o) 4.457 1.431 .171

fon) 3771 2030 .243

3
4
5(off) 4.085 2.034 .243 .92 .362
6
7

(off) 5342 1.684 .201 516 .000
8(on) 3.857 1.722 .722
9(ff) 5914 1.305 .156 L.11 . 267
10(on)  5.657 1.423 .170
11(cff) 5.628 1.276 .153  5.89 .000
12(on) 4.228 1,524 .182
13(off) 5.657 1,403 .168  5.02 .000
14(on) 4.342 1.684 .201
15(cff) 5.028 2,007 .240 4.31 .000
16(on)  3.600 1.914 .229
17(ff) 5.571 1.325 .158 6.16 .000
18(on)  3.857 1.913 .229
19(cff) 5.628 1.652 .197 4.25 .000
20(on) 4.428 1,690 .202
21(off) 4.228 1.687 .202 1.89 .060
22(on) 3.628 2044 .244
23(off) 5.542 1.411 .169  3.96 .000
24(on) 4.600 4,600 .168
25(off) 4.257 1.691 .202  1.00 .320
26{on) 3.971 1.694 .202
270ff) 5971 1.329 .159 6.24 .000
28(on) 4.400 1,637 .196
29(off) 5.857 1.407 .168  5.43 .000
30(on) 4.428 1.690 .202
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Table 4. ANOVA for simple regression.

Az} aglel A A ¥ Y BN =
Fo AFo= Qsie] PERES BRME B/
7} SolAln 9l5E &UE 5 AU

HEH £RE %Y F e AFEL F
o] iR 2 FeA 548 BE ' =T 3l

Table 3.Visual Volume of pavilion for each
scene.

Scene  Visual Scene  Visual Scene  Visual
NO. Volume(%) NO. Volume(%) NO. Volume(%)

2 2.29 12 21.67 22 14.10
4 6.11 14 6.94 24 11.25
6 8.85 16 7.53 26 2.26
8 20.63 18 8.91 28 25.17
10 0.73 20 22.15 30 3.89

Source DF SS MS F Sig.F
Regression 1 .098 .098 .350 .563
Residual 13 3.655 .28l
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Table 5. The result in t-test classified by
pavilion of visual preference.

Scene NO. Mean SD SE t Value Prob

1(off) 3.937 L1777 .055 -9.04  .000
20n) 4626  1.718 .053
3(off) 3.657 1.895 .226 -4.93 .000
4(on) 5085 1,511 .181

5(ff) 4.657 1.718 .205 -2.22 .028
6(on) 5257 1.471 .176

T(ff) 2485 1.472 .176 -12.37  .000
8(on) 5.314 1.222 146

9(ff) 3.342 1.522 .182 -11 .138
10(n) 3371 1.687 .202
11(off) 4.457 1.567 .187 -2.12 .036
12(on) 5.000 1.465 .175

13(off) 4.457 1.742 .208 -.89 .378
14(on) 4714 1.695 .203
15(cff) 4.485 1932 .231 1.56 .120
16(on) 4000 1.736 .208
170ff) 3.857 1.427 .171 -1.03 .303
18(on) 4.142 1,820 .218
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0.063X + 3.840(Y; Visual Preference, X;Visual
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R} 0.5342 Jelion], PRERE 1% £
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Table 6. ANOVA for simple regression

Source DF SS MS F Sig. F

19(cff) 3.485 1.871 .224 -6.07 .000
20(on) 5228 1,505 .180
21(ff) 5.142 1.427 171 -2.40 .018
22(on)  5.714 1.395 .167
23(off) 2.600 1.345 .161 -6.57 .000
24(on) 4.228 1.580 .189
25(off) 3.771 1.635 .195 0.00 1.000
26(on) 3.771 1.704 .204

Regression 1 3655 3.655 14.897 .002
Residual 13 3189 .245

270ff) 4.285 1.779 .213 -3.52 .001
28(on) 5314 1.681 .201
290off) 4.028 1.434 171  -11 .910
30(r) 4.057 1.541 184
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Table 7. ANOVA for simple regression,

Source DF SS MS F SigF

Regression 1 1034 1034 2315 .152
Residual 13 5810 .446
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Table 8. Rotated factor matrix.

SD. Scale F1 F2 _F3 h2
F9 - vmd .849 -070 .172 .751
olgdT} - Faitt 846 -121 141  .756

Aldatt - dsict 677 .311 -.287  .638
EllE - EHAQTt 590 -.255 .348 615
g - ol 559 .257 -.264 .448
st - 2538t -.261  .795 .055  .5%4
et} - Bgaitt .027 .75 -.203  .597

TUE Ades 34T £ 3tk

EH/HED, E/Ath) 5 748 olux|e]
zk AdolA 82 F e e 1= A
A& 5L 5 U BEES] B39 FAE
HA3, ofelZA|= 1,289, FE#ES 19.8%=
et

st 22 BRED |\ (1975) 9 KR &
Sk FRREC] BWol E&F glon, #4:(1987)9
ZER Bt FUE Ades AZ4d gl

(2) Factor Score 547

Zy Z7AT AR Wt 23] 9sly
A4+ Factor ScoreE Table 9o £¥8t5ict

Table 9. Factor Score Calculated for each
scena.

Scene F1 F2 F3
NO. Mean SD Mean SD Mean SD

AgsT - RAHG .436 .574 .278 .53
A=t - Bebaict 474 479 .35 .307
g9d - P L1300 112 -.765  .580
ag - &A% .189 112 .608 .704
EV. 3.274 1.925 1.289 6.488
C.V(%) 50.500 29.700 19.800
T. V(%) 29.800 17.500 11.700 58.000

HWF1& BB B dE X39 AgS
Ass #ME oo WF=A, U489 #a
o ot Holx = REEH Bl Al2la Ag
H$3-E& AR vehies B #Hes g4
4 ok,

99} 2 MKE-L Osgood (1968) 3 #:(1987)
o] #ME (Evaluation), Canter(1981)¢8] &A4-&
(Pleasantness)®] ez AHE 4 3t}

/=S, Gedt/Edth) 5
o] B4 o] BRIES W& BREC] BT
29 Epgrel HuaololAA 2 HEREL
1.925,29. 7%= JEPsiT)

WF2e] FE BEES Osgood(1968)2] H1
&, Canter(1981) ¥ #:(1992) o] %M oo

.26 .719  .083 .864 .380 .753

.249  .826 .289 .872 .247 1.035

.196  .950 -1.113 .841 .527 .702
-479  .792 -109 .895 .295 .669
- 163 1,122 .231 .728 -.516 .908
-.416 811 .b32 .777 -.554 .887
1152 979 -08 .932 .275 1.028
-.380 .895 .292 .782. -.454 .784

.32 781 -.591 .917 .810 .819
10 422 .T17T -.277 915 1123 .916
11 -.050 .824 -.424 .918 -.016 1.027
12 -.168 .884 035 .837 -.871 .762
13 -365 .880 .001 1.042 .321 .885
14 -534 .88 .374 .%48 .481 .963
15 -.087 1006 -.723 .8l4 .024 .957
16 .321  .980 .088 .776 -.451 1.120
17 -216 .753 .179 1.0289 .243 .917
18 -.248 .934 .549 .909 .489 1.148
19 .553 1.007 .403 .872 -215 794
20 -.512 .867 .399 .833 -.414 .967
21 -.812 .846 .001 1.033 .081 .681
22 -1.002 .78t .607 .727 -.538 .606
23 .966 .921 -.030 .985 .169 .828
24 .174 669 .191 .776 -546 .726
25 526 .943  .413 .812 -.167 .805
26 .598 .925 560 .B27 .513 .883
21 213 1146 .234 .841 -.681 .880
28 -.567 .695 .106 .774 -584 .780
29 -.074 .658 -1.524 .833 .265 .815
30 .083 .865 -.696 .930 .525 .975

W o0 -1 UL Wb

1
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#FME Fotd! EF19 Factor Scorese A 7,
22 9 237%o] 1.152, -1.002, 0.9662Z 1
miBe vt vy A JEReH, A 11,
29, 30 ¥ 157 %] -0.050, -0.074, 0.083
4 -0.0872 2A JEbgoh 2% ko
F2¢] Factor Scoret A 29 ¥ 373%o] -
1.524, -1.11322 fb F#lol] v]wste] v|w3
A Jdehgten, Al 13 € 2173 74
0.0012 @A vehgd, =3 HER Koo
F3& A 10 € 127 %] 1.123, -0.8712 =
A vdebgen, A 11, 1573 3] -0.016,
0.0812 $A JEbstt}

Table 10. 2WAY - ANOVA for each factor
score classified by sites and pavilion

4789 Wratlxdel & BFe Factor
Scores} BT BAE N3] A3l F
Fo &4 #5Y SE WY OESHE A%
At

Y1=-0,176 FS1+0.353 FS2-0.063 FS3
+5.271 (R?=0. 265)

Y2=-1.245 FS1+0.186 FS2-0.315 FS3
+4.370 (R*=0.519)

Y3=-0.251 FS1+0.526 FS2-0.074 FS3
+4.760 (R*=0.605)

Y1 ; Naturality score (off pavilion)
Yz ; Naturality score (on pavilion)
Ys ; Naturality score (total)

factor Sourceof Var. S8 DF MS F SigF FSi; Factor score (i 1 ~ 3)
Main Effects 371.416 15 24.761 32.224 .000
Pavilion 56.448 1 56.448 73.462 .000
Scene 314.967 14 22498 29.279 .000 Table 11. ANOVA for multiple regression
F1 2-way Interactions 136.995 14 9.785 12735 .000
Explained 508.410 29 17.531 22.815 .000 Source DF ss MS F__ Sig.F
Residusl 1590500 2070 .768 i 3 192.580 64.196 24.356 .000
Total 2099.000 2099 1.000 1046 2756.949  2.635
Main Effects 475738 15 31.716 41.663 .000 Y: 3 521.246 173.748 65.642 .000
Pavilion 80.952 1 80.952106.341 .000 1024 2768.658  2.646
Scene 394787 14 28.199 37.043 .000 3 726.877 242.292 82.561 .000
F2 2-way Interactions 47.474 14 3.391 4.455 .000 Ys 2096  6151.120 2.934
Explained 523.213 29 18.042 23.700 .000
Residual 1575,787 2070 761
- e o o000 T o0 77} AAE ABe BTV ARES 2%
Main Effects 385.203 15 25.680 33.372 .000 Ae FE BHE JEND,EF77 e B
Pavilion 5125 1 5125 6.660 .010 EFle] =g #MEoz uehitt weh THE
Sene 008 1 TS BB O Soneh sRME TS B RS A% EE R
F3 2-way Interactions 120.899 14 8.636 11.222 .000 R
Explained 506.102 29 17.452 22.679 .000 Ee ¥ 7 sl
Residual 1592.898 2070 .770 o] EAe] R%ke 0.265, 0.519, 0.6058
Total 2099.000 2099 _ 1.000 BT, FRE #F 52 £k 93894

Z 29783 =79 EA {5 g, &
BT5l Factor Scored] 2way-ANOVA 23,
Z} 24T ovX] 5A4E vEpn, =79
F7o] @& onA] Holg YEHlE & BTE
< 77} 58 FEfe] A=A

4,0lo|x|e} giktente| BRGE

(Table 11).
5. O|ojX|o} mifey Bizteniol BAMR

BEFRS RFatelse] & BT Factor
Scorest i B BAE M) A
s TFe] EA 7Y SE B mEsre
AAsiAt.
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Yi=-1.253 FS1+0.076 FS2-0.335 FS3
+4,174 (R?=0. 546)

Y2=-1.245 FS1+0. 186 FS2-0.315 FS3
+4. 370 (R?=0.519)

Y3=-1.268 FS1+0.143 FS2-0.325 FS3
+4, 281 (R*=0.547)

Y1 ; Visual preference (off pavilion)
Y2 ; Visual preference (on pavilion)
Y3 ; Visual preference (total)
FSi; Factor score (i; 1 ~ 3)

FTF A Rl d8slel A 294R 3
3] JFlol AR BEE 233E TR 8
2 UEiRth ole B B/iFHH 9% X
= FRE o] FAHEA oFEThe, Bl R Al
23 52 W8z 3= #BF 59 <A E A
d T e RS BRESS AN BIEES
F5eke AE olFA Ho BIAES] M
RFEIQ okt AR %L WA 2
Aot

R?] & 0.546, 0.519, 0.547¢]e#, F
A8 A 12 HEel dFHAUL

Table 122 ANOVA for multiple regression

Source DF SS MS F Sig.F

Y1 3 1809.513 603.171 419.398 .000
1046 1504. 338 1.438

Ye 3 1610.206 536.735 377.442 .000
1046  1487.446 1.422

Y3 3  3643.838 1214.612 843.751 .000

2096  3017.273  1.439

V.# &

BREBUE R AAsta Sle 9372EY
Z77F A5 Sl A4S, A¥ATe] A9
W FxEA o5 Wn Y= AHH 9Pl
=S 7] Hsked, HN BARREUE Kol
EAste &1 FARE B B, =T R

=93 2 Y 5, Y AN YR 8
BREZREEPT 22 L3R Bl BAEE st
s, EREEM Aol EAshe Fre EAR
Fob vy Bl WE BERES) Bkt 2
REL B X e dFHE B ek, =T
g &4 #7o w2t olvA| (lmage)el vIAE=
YL BHT dde o5 A

1.7 29743 A, BRE /e 4%
T8 B4, 7484 2 292 o 98
Apol7t UERom, Q¥ FXEQ FFo &4
5 4 BEEd w2t ARt R E A4
ol B, 74 AHE ttestdd, 24T
oA FZ=Fo EARTFo wet HRE HrhA
B2 HAW ZR) Jdor, AElt AEs 4
Aol A AA F3) Y ABA =T A
oz sl =Wdel HRE 77} Yolx)
I LS BT 5 Uk

2. ZYRBEL T A5H0] = € B
AR w2 RBiFES SFAE HUoY, AE
ool elal] =18 B THIANA A
AR R BT Aastn SE B
AF3 Ak ole FRS BT Auflel &
AATAA ANH FHaLe R H L 4
A A% wol sl e BipEE PE &
Ae& HolFa it o|s} 2 dilke e
=7t 2ol e & XA Tl oA A
ZAae] BEN HE AAIIA dede =He
71894, AeH F2EBe] AXAE U &
Ao o= RE BE AR @S F
Aow, Q33 FREM BIFES I F=
REE HAFI Sioh

3.74% °vAE ¥HI= #ES BF1NA
B3 744 3748 T Broz EASD, 248
#g 7, °l¥ EFHS] 4uE¥2 59.0%Arh
FF1S FE il whe H5e] g 49
e #MR Fonel B, BFoe SERe) ¥
RIS SF3elT, B3 37 H=A A
S &5 e BFE veistth
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4. 237389 oA & BFe
Factor Scorest BN #AE £4317] 4
o] Fre A #7E SEREY EEME
AAE A3, =yrt AR FEE BTt B
s 233 R 28 Jehny, =t
e BB W¥lel Fd #MEo= eyt
gty FE FOTH BRI 52 BN FRE
A =X REH T 5 ok

5.2%73 % HFoAe & HF
Factor Score} iy RiFiizte] AAE £4
7] Y3l =79 &4 7 SERY LE
S A AT, FT9 EA f5] Al
ol A 2YAT F3] HWFlol REH BIES
ARG e FTFE B et

6.2 47 Fat, ARHele sht AR
A WelMel QgTRge] NAH Asdel
Moz A4 8T JAT + AYew,
#% A% 7289 JUF 21 Fol WY KL
PATIEE £gol Seslel e TAN %
& A% A7t Adslolor & Ao AlmE,

REFERENCES

1 Ady,d., Gray, B A.,& Jones G.R. (1979). A Visual Resource
Management Study of Alternative Dams, Reser-
voirs and Highway and Transmission Line Corridors
near Copper Creek,. Washington, USDA Forest Ser-
vice:590-597.

2 Blair, W.G. ., Issacson, L. , & Jones,G.R. (1979), A Com-
prehensive Approach to Visual Resource Management
for Highway Agencies, USDA Forest Service:365-37

3.Evans, G. W. &Wood, K. W. (1980), Assessment of Envi-
ronmental Aesthetics in Scenic Highway Corridors, Envi-
ronmenta) and Behavior (June) :255-273.

4. Hampe, G.D. & Noe, F.P. (1979), Highway Attitudes
and Levels of Roadside Maintenance, USDA Forest Ser-
vice:373-379.

5. Harvard, P.M. & Chaplin, B. L. (1979, Highway Devel-
opment, USDA Forest Service:44-47

6. Jacobs, Peter and Way, Douglas(1968) , Visual Analy-
sis of Landscape Development:Dept. of Landscape Archi-
tecture, Harvard Graduate School of Design.

7. Litton, Jr., Burton (1974), Visual Vulnerability, J. of For-
est (July) :392-397.

8. Miller, C., Jetha,N., & MacDonald, R. (1979), Classifi-
cation of the Visual Landscape for Transmission
Planning, USDA Forest Service:507-515,

9. Murray, B.H. & Niemann B.J. (1975), A Landscape
Assessment Optimization Procedure for Electric-
Energy Corridor Selection,, Landscape Assessment:220-
253.

10. Osgood, C. E, (1968), Method and Theory in Experimental
Psychology, N.Y. Oxford Univ. Press.

11.Rosernarin,C.S. & Wilson, D. L. (1976), The Trans-
mission Line Aesthetic Impact Evaluation Process and
Its Implementation in a Comprehensive Scheme,
Mississippi State Univ. :57-69.

12, B — (1982, BIREFHIC Is1 5 BESE ORI,
JERHEREAD (4) 1 247-254.

13. B (1985), BAVERHEA ORSEMICE L T H b2
TSR IS 55T 7%, SERBHES48 (5) :228-233.

14, Wik T8 (1983), BB DAY EMORE I T W5, &
BEE4T (2) :87-111.

15. #AFEHE (1989), EARSHIIZ 35175 B FRAIC B 5
BT, SERMEEES2(5) 122 9-234.

16, i3EIERR % (1993), TR OBk ZIER OBz i 5 BIRF
PR HEIR, 3 EEEES6 (5) :217-222.

17. HeRERAE (1975), FAR OB I B3 5858 (1), R s
39(2):24-32.

18. HAEER % (1994), BARRBDNIC S 5 kIR0 S
BT B R, RS 57 (5) :283-288,

19, #1Er % (1994), BB KT 2 B OIE OB L
B L ORI 5 TR, IEEIEEE5T (2) 1289-294

20,4725 (1987), Aol 28 FHEM 27l e B B
EEA R80T

21 ——(1992), A1 &7 RgILERe] RS BEFE Sl BRE
Hge, B SERERRA (1)

22, David Canter, 3FE] 32(1981), BELUIE, A 60034,



