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ABSTRACT

The purpose of this study is to suggest the objective basic data for applying to development and con-
servation management of the national park through the quantitative analysis of the visual quality in-
cluded in the and physical environment of the Tokyusan National Park, For this, spatial images and
structures, of natunal elements have been analyzed by factor analysis algorithm, and degree of visual
quality has been measured mainly through questionnaries.

Result of this study can be summarized as follows, Factors covering the spatial image of the To-
kyusan National Park landscape have been found to be the overall synthetic evaluation, appeal, spatial,
natural quality and dignity factors such as the overall synthetic evaluation, spatial and appeal vield high

factor scores.
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The main factors determining the degree of visual quality are the clearness valley, peculiarity of con-
figuration, natural of trail, harmony of suitable artificial planting and temple.

KEY WORDS : QUANTITATIVE ANALYSIS IMAGE, VISUAL QUALITY, IMAGE

N B

Y 2R 3L Suyeio] 258 olgel A A
o2 $AN, FE Jloba, dEY WLHo RN
bl & nAANE YA FYol AN @k

of AL RFE, FFE, AT Tl 2H A%
% 3¢ =AE

oA HEHoz 7 Wol NEZ
o2 YE7le RE] P 2

AFolL, A Y Alolg & duFKos J¢
ot ol e] AAR TR FHolua Fste UrtFeo
2 FRpdsez 4 o aFde AFe
2u7F 3 A o] AFol JEx U

Y442 19699 19 219 AR-AE @32 1A
HA, 19713 124 1Y =R T2 A UL,
19759 24 19 eyt EuA IET92E A
5ol Ao ol27)74A] AR W) BF, %5, 7
o, Ay, AF, &F, &7 Fol Avite ofg g
233t Ak, 2 Aol R4t FPTL o
§ ol &9l £t F7Hgtel wet o] 8P E T3t
HAA Fde] AeA 2 8F4de] e A
3t5) 3 QQeh( A+, 1988).

AAg FFA & F A T2 FHA Ae
ol X Al&s e FEEE Ao o] &2 AAE
7, LEANFL B8 o83 A= AT 2
Zolch,

ojgte AF e 715 o g o] FHeR &
g Moz gIso] 7tn e UMM FHF
Lol Qg 23E Soln FYALE YR B
&3y WS FPE SUHE F Ae FTEHY A9
o2& FE AT FET PRE AN AV A
TE FEE AN Fag AAE A

2 d7e fEvete 38 dEdnd s
AAFAANA HH3 TR TN A S, AP
B 2H, ADNEAATZBE dFe2 S, D. Scale
Z3 o FHe oln)RA) FEE AAEY TEae
o5 B3 Wil T, Al Az e BA4E A3
o Fe A Hd3x 28 24 4 8A B
3 AU F849E TEste FHA ol 8L

2 nAde) dag 712A8E MAgte A& 53
o2 FY3iAch

ATy

1. AT Chakx|el MF

Figure 1. Location of landscape control points,

#3AE A 2 F(LCP: Landscape Control Point)
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Table 1. Semantic differential scale.
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Table 2. Visual quality questionnaires.

Var. Questionnaire
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Table 3. Semantic differential scale.
SITE A SITE B SITEC SITED SITEE SITEF

Var,
Mean S.D.%S.E. Mean S.D.+SE. Mean S.D.#S.E.  Mean SD.+SE Mean S.D.+SE. Mean S.D.+S.E.

1 1.397 1.380£0.156  1.774 1.221+£0.144  0.418 1.414+0.164 —0.875 1.669£0.196 —0.626 1.633+£0.188 —0.152 1.390+0.163
2 —0.025 1.540£0.172  1.859 1.222+0.145  0.662 1.327+0.154 -0.861 1.466+0.172 —0.546 1.621+0.187 —0.222 1.365+0.160
3. —0.187 1.567+0.175  1.788 0.954+0.113  0.662 1.416+0.164 —0.569 1.471+0.173 —0.773 1.475+£0.170 —0.041 1.505+0.177
4 —1300 1.521£0.170 -1.873 1.194£0.141  0.527 1.316+0.152 —1.027 1.694+0.199 —0.506 1.464+0.169 —0.444 1.265+0.149
5 0.346 1.966+£0.222 —1.305 1.873+£0.220 —0.797 1.751£0.203  1.555 1.883+0.221  0.840 2.000+0.230  0.333 1.719+0.202
6 1.187 1.779+0.198 ~0.694 1.589+0.187 —0.162 1.489+0.173  1.305 1.812+0.213 —1.413 1.853£0.214  0.097 1.445+0.170
7 —0850 1.607£0.179  0.527 1.510£0.177  0.027 1.404+0.163 ~—1.444 1.452+0.171 —0.893 1.381+0.159 -0.680 1.599+0.188
8  —1166 1.498+0.169  0.777 1.474+0.173  0.337 1.397+0.162  1.458 1.509+0.177 —0.773 1.656£0.191 —0.513 1.538%0.181
9 -0675 1.532+0.171  1.027 1.393+0.164  0.418 1.471+£0.171 -1.583 1.563+0.184 —1.360 1.439+0.166 -0.736 1.583+0.186
10 -083% 1.580£0.177 1638 L117£0.131 0567 1.325£0.154 —0.930 1.714+0.202 ~0.120 1.81530.209  0.986 1.578+0.186
11 —1151 1.664£0.187 0902 1.512+0.178 1256 1.194+0.138 -0527 1.891+0.222  0.186 1.674+0.193 ~0.541 1.413+0.166
12 —082 1.628+£0.182  1.027 1.537+0.181 1310 1.333+0.155 -0.722 1.817+0.214  0.360 1.737£0.200 —0.083 1.460+0.172
13 0848 1.725£0.194 0986 1.569+0.185  1.378 1.212+0.141 ~0.305 1.553+0.183 —0.146 1.843+0.212 -0.208 1.413%0.166
14 —0417 1.582+0.177 1361 1.366+0.161 1162 1.443+0.167 ~0.069 1.446£0.170  0.506 1.519+0.175  0.027 1.288+0.151
15 -1192 147710167 1694 1.240£0.146 0851 1.381+0.160 -1.083 1.709+£0.200 —0.560 1.587+0.183 —0.777 1.396+0.164
16 —0800 1.417£0158 1750 1.329+0.1% 0621 1.401+0.162 -1.388 L561+0.184 —0.666 1.562+0.180 —0.688 1.588+0.187
17 0.812 1.684+0.18 —0.819 1.802+£0.212 —0135 1.641+£0.190 0722 1.737£0.204 0626 1.843+0.212  0.513 1.491+0.175
18 0.800 1.461+0.163  0.541 1.767+£0.208  0.608 1.686+0.19%  0.125 1.537+0.181 1093 1612+0.186  0.444 1.393+0.164
19 0358 1.801£0.204 1625 1.604+0.189  1.270 1.607+0.186 -0569 1.581+0.186  1.226 1.640+0.189  0.777 1.603+0.188
20 —0.225 1.645+0.183 1.791 1.564+0.184 1.378 1.636+0.190 0722 1.793+0.211 1.240 1.722+0.198  0.253 1.679+0.199
21 —1.050 1.902+0.212  1.750 1.526+0.179 0918 1.741+£0.202  0.236 1.748+0.206 1133 1.975%£0.228 0422 1.546+0.183
22 1102 1.671£0.18% 1791 1.565+0.183  1.527 1.528%0.177 -—1.236 1.880£0.221 1573 1.444%0.166 0971 1.443x0.171
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Table 4. Varimax rotated factor matrix.
Var Factor I Factor [l Factor Il Factor [V FactorV Factor V1 h?
2 0.81460 0.22379 - 0.26425 0.22238 —0.16591 0.00001 0.86045
3 0.78526 0.24171 0.26384 0.25678 -0.21776 —0.05039 0.86057
1 0.78159 0.24328 0.26153 0.26723 —0.20972 —0.01709 0.85415
4 0.74582 0.24507 0.21399 0.24887 —0.12403 —0.00706 0.73947
16 0.66281 0.26939 0.29937 0.36560 —0.14352 —0.03540 0.75703
15 0.63030 0.33342 0.33764 0.34131 —0.15563 —0.04595 0.76527
19 0.54686 0.21734 0.52843 0.19159 —0.24410 0.03187 0.72284
10 0.54649 0.27113 0.24992 0.47662 —0.24205 —-0.08439 0.72750
12 0.20759 0.08692 0.15880 0.15739 —0.05824 0.03538 0.81501
13 0.18898 0.83361 0.16372 0.15953 —0.03868 0.04206 0.78614
11 0.24967 0.79332 0.11892 0.16848 —0.03131 0.06818 0.73985
14 0.28543 0.70266 0.33253 0.10340 =0.06010 0.12476 0.71565
22 0.27682 0.16026 0.78446 0.12156 —0.06177 0.02482 0.73722
20 0.31258 0.26117 0.76312 0.16789 -0.09923 0.04238 0.78810
21 0.28090 0.24179 0.74719 0.26217 —0.11737 —0.02803 0.77895
7 0.36785 0.19934 0.17371 0.74797 —0.02043 0.06008 0.76871
8 0.42629 0.25365 0.22178 0.69114 =0.17775 0.02874 0.80534
9 0.45014 0.20006 0.24880 0.66625 —0.18847 —0.02599 0.78463
6 —0.19236 —0.08183 —0.07285 —0.10632 0.86168 0.16307 0.82938
5 —0.31228 —0.01630 —0.16785 —0.14098 0.75611 0.20728 0.76050
18 0.01346 0.14821 0.14307 —0.01956 0.04788 0.87366 0.80858
17 —0.08946 0.01236 —0.11861 0.05059 0.30275 0.78364 0.73052
EV 5.01986 3.39304 2.94132 2.47891 1.80988 1.49286 17.13587
C.V(%) 29.30 19.80 17.16 14.47 10.56 8.71 100.00000
E. V(%) 13.32 9.00 7.80 6.58 4,80 3.96 45.46
A7 Hol W0z A9 slojgo] FSah h2AE 7N (Y% HrHEvaluation) o] Aol 3he S,

2tz wmd g PAE
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Table 5. Visual quality of forest landscape.

o

e

S&AHAT 7(2) 1994

SITEA

SITEB

SITEC

SITED

SITEE

SITEF

Var.

Mean S.D.#SE.

Mean S.D.£S.E.

Mean

S.D.+S.E.

Mean

S.D.+S.E.

Mean S.D.+S.E.

Mean S.D.#SE.

3.441
3.487
3.787
3.362
2.812
3.337
3.562
3.662
3.162

W O N S U LN

0.952+0.108
0.941£0.105
0.989+0.110
1.082+0.120
1.312+0.146
1.157+0.129
1.112+0.124
1.190+0.133
0.920+0.102

2.000
1.958
1.986
1.873
1.929
2.166
2.305
2.152
1.781

0.964+0.113
0.812+0.095
1.068+0.125
0.940+0.111
0.930£0.110
1.186+0.139
1.056+0.124
0.929+0.109
0.963+0.113

2.708
2.698
2.608
2.410
2.369
2.567
2.513
2.418
2.283

0.862+0.101
0.89210.104
0.933+0.108
1.065+0.124
1.007£0.117
1.15940.134
1.010+0.117
0.965+0.112
1.000+0.116

4.014
4.263
4.097
3.507
4.140
4.194
4.111
4.069
3.375

0.948+0.112
0.919+0.108
0.936+0.110
1.053+0.125
1.059+0.125
1.015%0.119
0.912+0.107
1.011+0.119
1.143£0.134

3.337
3.506
3.653
3.094
2.621
2.640
2.973
3.000
2.893

1.173+0.136
1.166£0.134
1.120+0.129
1.195+0.138
1.118+0.130
1.122£0.129
1.150+0.132
1.2624£0.145
1.060+0.122

3.621
3.630
3.743
3.410
3.109
3.621
3.729
3.689
3.567

0.960+0.111
1.007£0.117
1.047+0.121
1.011+0.118
1.007+0.117
0.989+0.114
0.955%0.111
1.019£0.118
1.073+0.124

Table 6. Visual quality of forest facilities landscape.

Var.

SITE A

SITEB

SITEC

SITED

SITEE

SITEF

Mean S.D.#SE.

Mean S.D.£SE.

Mean

S.D.+S.E.

Mean

S.D.+S.E.

Mean S.D.+S.E.

Mean S.D.xS.E.

3.537
3.287
3.475
3.300
3.087
3.300
3.075

L5 2 I R

-

1.054+0.117
0.957+0.107
0.993+0.111
1.030+0.115
0.943+0.105
1.660+0.118
1.095+0.123

1.902
2.180
2.319
2.041
2.222
2.305
2.041

0.995+0.117
0.908+0.107
0.976+0.115
0.795+0.093
0.937£0.110
0.973+0.114
0.812+0.095

2.465
2.520
2.342
2.534
2.452
2.397
2.383

1.106+0.129
0.973+0.113
1.095%0.128
1.055£0.123
1.027£0.120
1.114+0.130
0.994+0.116

3.690
3.492
3.295
3.436
3.53
3.549
3.112

1.076+0.127
1.132+0.134
0.976+0.115
0.981+0.116
0.875+0.103
0.874+0.103
1.063+0.126

3.173
3.013
3.226
3.333
3.053
2.960
2.866

1.223+0.141
1.058+0.122
1.157£0.133
1.233+£0.142
1.195£0.138
1.108+0.127
1.044£0.120

3.452
3.287
3.236
3.178
3.260
3.342
3.054

0.882£0.103
0.824£0.096
0.999+0.117
0.918+0.107
0.972+0.113
0.916+0.107
0.955+0.111
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Table 7. Visual quality of collective facilities area landscape.
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SITEA

SITEB

SITEC

SITED

SITEE

SITEF

Var,

Mean S.D+SE  Mean

S.D.+S.E,

Mean

S.D.+SE.

Mean S.D.%S.E.

Mean S.D.%S.E.

Mean

S.D.+S.E.

3.126
2.923
3.062
3.175
3.075
3.051

1.042£0.117
0.802%0.090
0.945%0.105
1111+0.124
1.217+0.136
0.998+0.113

1.833
1.944
1.888
1.958
1.838
2.083

S Qo W D

0.769%0.090
0.917+0.108
0.797+0.093
0.846+0.099
0.779+0.091
0.868+0.102

2.432
2.383
2472
2.459
2.534
2.506

0.994£0.115
0.966x0.113
1.049+0.122
0.953+0.110
0.867+0.101
0.883£0.103

3.375
3.069
3.222
3.208
3.208
3.000

1.013+0.119
1.065£0.125
1.177£0.138
1.073£0.126
1.162+0.136
1.007£0.118

3.226
3.013
3.213
3.306
3.054
2.918

1.236+0.142
1.091+0.126
1.165+0.134
1.114+0.128
1.133+0.131
0.975x0.113

3.648
3.486
3.594
3.621
3472
3418

1.078+0.125
0.968+0.112
0.935+0.108
0.946%0.110
0.968+0.112
1.020+0.118

Table 8. Analysis of variance for multiple regression of
forest landscape.

Table 9. Analysis of variance for multiple regression of
forest facilitives landscape.

SITE Source DF SS MS F-Value Prob )F
Regression 5 18,716 3.743 10.61  0.0001
A Error 70 24.692 0.353
Total 75 43.108
Regression 2 17.106 8.533 26.44 0.0001
B  Error 68 21.993 0.323
Total 70 39.099
Regression 5 19.360 3.872 16.65 0.0001
C  Error 65 15.119 0.233
Total 70 34.479
Regression 3 29.462 9.821 27.97 0.0001
D Error 67 23.524 0.351
Total 70 52.986
Regression 3 60.538 20.179 42.43  0.0001
E Error 68 32.337 0.476
Total 71 92.875
Regression 3 30.866 10.289 48.92 0.0001
F  Error 67 14.091 0.210
Total 70 44.958

SITE Source DF SS MS F-Value Prob.)F
Regression 3 22.239 7.413 19.33 0.0001
A Error 74 28.376 0.383
Total 77 50.615
Regression 3 16.949 5.650 16.76 0.0001
B  Error 68 22.926 0.337
Total 71 39.875
Regression 4 27.936 6.984 26.41 0.0001
C  Error 67 17.717 0.264
Total 71 45.653
Regression 2 17.590 8.795 16.90 0.0001
D  Error 68 35.396 0.521
Total 70 52.986
Regression 5 66.369 13.274 32.84 0.0001
E  Error 68 27.483 0.404
Total 73 93.852
Regression 6 29.264 4.877 19.78 0.0001
F  Error 63 15.536 0.247
Total 69 44.800

Y,=1.218 +0.137X, +0.237X; —0.109X4 +0.178X;
+0.244X, (R?=0.4312)

¥ =0.878+0.295X, +0.303X, (R?2=0.4375)

Y:=0.933—0.170X, +0.335X, +0.108X, 40.203X,
+0,200X, (R?=0,5615)

Yp=0.595-+0.277X; +0.264X5 +0.290X; (R?=0.5560)

Ye=0.472-+0.331X, +0.323X, +0.257X, (R?=0.6518)

Yr=0.817+0.338X, +0.247X; +0.197X, (R?=0.6866)

A7 A of-go] bzt 3,648, 3.6212 AThA
o2 ThE B8 v £ BAAE noln 3

(2) AlZHA MEx BEQIXG
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Y A=1.469-+0.377X,; +0.140X; +0.141X; (R*=0.4394)

Y=0.719+0.142X, +0.359X; +0.150X, (R?=0.4250)

Y=0.734+0.126X; +0.253X, +0.199X; +0.212X;
(R?2=0.6119)

Yp=2.120+0.266X, +0.290X, (R?=0.3320)

Y5=0.468-+0.345X, —0.207X, +0.413X; +0.197X,
+0.212X, (R?=0.7072)

Yr=0.940+0.262X, +0.313X, +0.299X, +0.170X
—0.368X; +0.148X, (R?=0.6532)
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Table 10. Analysis of variance for multiple regression of
collective facilities area landscape.

SITE Source DF SS MS F-Value Prob.)F
Regression 3 13.767 4.589 11.15 0.0001
A Error 72 29.640 0.412
Total 75 43.408
Regression 4 13.190 3.298 828  0.0001
B  Error 67 26.685 0.398
Total 71 39.875
Regression 4 15342 3.836 13.34 0.0001
C Error 67 19.269 0.288
Total 71 34.611
Regression 2 14.117 7.058 12.21  0.0001
D Error 69 39.883 0.578
Total 71 54.000
Regression 3 62.869 20.956 47.41 0.0001
E Error 69 30.500 0.442
Total 72 93.369
Regression 2 23.400 11.700 34.39 0.0001
F  Error 69 23.475 0.340
Total 71 46.875

Y 4 =2.007+0.407X, —0.208X; +0.284%,; (R?=0.3172)
Y5=0.669+0.195X, +0.191X, +0.179X; +0.176X;

(R?=0.3308)
Y=1.303+0.205X, +0.162X, +0.340X, —0.163X;

(R2=0.4433)
Yp=2.486+0.291X; +0.193X,; (R*=0.2614)

Yp=0.558+0.295X, +0.332X, +0.240X; (R?=0.6733)
Yr=1.392-+0.415X, +0.198X, (R2=0.4992)
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