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ABSTRACT

The purpose of this study is to suggest objective basic data for the design and management of the national
park roadside slopes through the quantitative analysis of the visual quality included in the physical environ-
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ment of the Chi-ri national park, for this, visual volumes of physical elements have been evaluated by using
the mesh analysis. spatial images structure of physical elements have been analvrzed by factor analysis
algorithm. and degree of visual quality have been measured mainly by questionnaries. Result of this thesis can
be summarized as fallows. Visual volumes of the naked, rock, ground cover of seed spray, and arrificial
planting are found to be the main factor determining the visual quality. Factors covering the spatial image of
the national park roadside slopes landscape have been found to be the overall synthetic evaluation, spatial,

appeal, physical, openness and dignity factors such as the overall the spatial, physical and openness yield high
factor scores. As for the factors determining the degree of visual guality of the roadside slopes, variables such
as the summit, the constructions management. harmony of landscape, visual stability of roadside slopes,

suitable artificaial planting and suitable constructions.

Kev words | National park, roadside slope, landscape analysis, image, visual quality, quantitative analysis.
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Table 3. Visual volume of physical elements for each site.
. Visual Volume (%)

Site I il 1 v v VI vi Vi x ol

U-1 66.51  2.75 - 4.20 4.57 0.98  15.74 5.25 - 100.00

U-2 47.59  3.24  23.31 9.41 7.17 0.22 - 12.10 0.20  100.00

U-3 26.04 - 2.08 11.81 0.35  40.97 3.13  15.28 0.3  100.00

U-4 48.07 - 14.42  16.67 4.82 6.73 - 9.29 - 100.00

B-1 15.69 - - 20.18 5.38  54.71 - 4.04 - 100.00

B-2 35.24  4.25 9.82 3.68 9.40 12.82 10.26  14.53 - 100.00

B-3 49.83  1.45 2.56 1.71 0.43 2.56  13.68  27.78 - 100.00

B-4 55.28  6.24  24.47 7.45 1.42 2.13 - 2.66  0.35  100.00

C-1 24.79 2.20  13.68 5.13 2.74 2.5 7.69  14.52 - 100.00

C-2 19.10  3.12 2.56  12.82 1.71  26.49  18.55 13.94 1.7l 100.00

C-3 27.10 - 12.82 8.54 11.11 5.98  28.11 6.34 - 100.00

C-4 28.21  1.52 - 6.84  22.32 4.27  14.72 22.12 - 100.00

Mean 36.52  3.09  11.73 8.03 481  13.59  10.53  11.05  0.65  100.00
" 1. Forest VI. Naked

II. Artificial planting Vil. Rock

{II. Ground covers VII. Sky

IV. Constructions IX. Others

V. Road
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Table 4. Varimax rotated factor matrix.
Var. Factor 1 Factorll Factor Il Factor IV Factor V Factor VI h?
15 0.73388 0.00886 -0.06068 -0.05783 0.07485 0.09608 0.36613
21 0.72181 0.01609 -0.15797 -0.11495 0.05863 -0.03683 0.26967
17 0.68465 -(.02987 0.15380 0.05598 -0.10757 0.00086 0.53027
22 0.67074 0.02601 0.01822 0.04322 -0.23725 0.02236 0.65787
20 0.65829 0.02201 -0.38254 0.12081 0.22412 -0.09647 0.47065
16 0.65523 -0.05019 0.14457 -0.16575 0.00706 0.04270 0.31751
5 0.60611 -0.20490 0.00131 0.03665 -0.07916 0.23171 0.47015
7 0.59661 -0.18456 0.09943 0.05896 -0.21600 0.14184 0.45569
1 0.55841 -0.18456 0.00958 -0.07357 -0.03966 0.18452 0.56062
13 0.54045 -0.09186 ~0.05531 0.03601 0.11390 0.11991 0.55172
25 0.39813 0.25170 -0.09007 0.19454 -0.50204 -0.13424 0.45655
19 0.39286 -0.24862 0.31677 0.05260 0.15090 -0.03145 0.55500
29 -0.04142 0.79063 0.07640 0.15549 0.07057 -0.05564 0.33225
28 -0.01187 0.78114 0.03158 0.08120 0.11144 -0.18452 0.34287
30 -0.14447 0.68509 0.31017 -0.02262 -0.04161 0.07792 0.56056
27 -0.17631 0.59368 0.33744 0.19626 0.15752 0.04114 0.46579
10 0.11791 0.15179 0.67911 0.07623 0.14591 0.02756 0.50800
23 -0.02450 0.26856 0.67863 0.08573 0.07465 -0.05474 0.52600
26 -0.08021 0.40243 0.43990 0.16901 0.14102 0.01627 0.51090
2 -0.24021 0.35007 0.23050 0.15548 -0.03538 0.10431 0.59474
24 0.03079 0.17290 0.43195 0.24298 0.25321 -0.06036 0.65430
9 0.14629 -0.00289 -0.09127 0.67611 0.11233 0.24727 0.56424
8 -0.11340 0.13207 0.13160 0.60935 0.08497 0.17188 0.50952
18 -0.28633 0.24172 0.24031 0.54782 0.19871 -0.15477 0.54918
11 0.18774 0.13463 0.26004 0.52007 -0.25246 -0.03671 0.34422
12 -0.17445 0.24572 0.245%8 0.47859 0.39630 -0.13388 0.53788
14 0.03875 0.32256 0.21746 0.11669 0.58494 0.04794 0.41061
6 0.06527 0.09041 0.22450 0.23538 0.44581 -0.02291 0.56279
4 0.18125 0.04860 -0.00844 0.11693 0.08110 0.77610 0.63130
3 0.19272 0.01425 -(0.02085 0.07527 -0.04346 0.69637 0.66490
Eigen 5.71232 4.18366 1.51589 1.34399 1.12673 1.05927 14.94186
Value
C.V(%) 38.23031 27.99959 10.14526 8.99480 7.54076 7.08928 100.00000
T.V(%) 19.04107 13.94553 5.05297 4.47997 3.75577 3.53090 49.80621
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Table 5. Factor score of each site.

BRI BUOE EeRE Y] e R

Site Var. Mean Site Var. Mean Site Var. Mean Site Var. Mean Site Var. Mean Site Var. Mean
FI1 0.601 FI 0.651 FI1 0.587 FI 0.632 FI 0.681 FI 0.586
FII 0.712 FII 0.660 FII 0.666 FII 0.595 FII 0.574 FII 0.627
U-1 FII 0.560 U-2 FHI 0.670 U-3 FII 0.657 U-4 FII 0.665 B-1 FII 0.560 B-2 FNOI 0.582
Fiv 0.566 FIV 0.629 FIV 0.578 FIV 0.539 FIV 0.589 FIV 0.640
FV 0.515 FV 0.535 FV 0.591 FV 0.706 FV 0.535 FV 0.623
FVI 0.736 FVI 0.607 FVl 0.808 FVI 0.667 FVl 0.642 FVI 0.551
F1 0.605 FI 0.648 FI 0.634 FI1 0.639 F1 0.641 FI 0.627
FII 0.558 FII 0.645 FII 0.665 FII 0.575 FII 0.537 FII 0.625
B-3 Fill 0.588 B-4 FII 0.579 C-1 FHl 0.693 C-2 FUI 0.569 C-3 FHl 0.553 C-4 FII 0.650
FIV 0.635 FIV 0.583 FIV 0.680 FIV 0.617 FIV 0.773 FIV 0.705
FV 0.700 FV 0.745 FV 0.706 FV 0.702 FV 0.539 FV 0.742
FVI (.581 FVI 0.782 FVI 0.662 FVI 0.765 FVI 0.486 FVI 0.582
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Table 6. The response of visual quality questionnaires of forest land at each site.

U-1 U-2 U-3 U-4 B-1 B-2

B-3 B-4 C-1 C-2 C-3 C-4

Var. Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean

1 2.354 2518 2.721 2.611 2.516 2 2.774 2.873 2.709 2.425 2.967 2.981

2 2.838 2.555 2.590 2.703 2.790 2 2.741  3.109 2.370 2.592 2.887 2.836

3 2.622 2.388 2.426 2.370 2.548 2 2.741 2.927 2.274 2.351 3.023 3.018

4 2.790 2.648 2.262 2.388 2.580 2 2.677 2.836 2.274 2.592 2.870 2.890

5 2.838 2.648 2.049 2.425 2.612 2 2.741 2,763 2.419 2.351 2.786 2.727

6 3.112 2.962 2.311 3.370 2.564 2.27 2.580 3.018 2.274 2.500 3.080 3.018

7 3.080 2.833 2.180 2.500 2.677 2 2.645 3.109 2.290 2.470 3.290 2.927

8 3.096 2.777 2.490 2.388 2.580 2 2.667 2,981 2.209 2.444 3.096 2.890

9 3.064 2.830 2.327 2.574 2.693 2 2.500 2.854 2.290 2.425 3.064 2.800

10 3.048 2.981 2.540 2.555 2.532 2 2.774 3.163 2.306 2.296 2.854 2.672

11 2.629 2.870 2.360 2.333 2.338 2 2.467 2.78t 2.112 2.351 3.177 2.781
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Yy, =0.663+0.253X,—0.129X,+0.135X,
+0.058X,+0.349X,, (R*=0.71276)
Y., =0.844—0.149X,—0.113X,+0.197X;
+0.290X,—0.386X,, (R*=0.56063)
Y :=0.853—0.101X,—0.093X,+0.207X5
+0.335X,+0.389X,, (R%=0.62086)
Y. =0.739+0.262X,—0.142X,—0.114X,
+0.336X;+0.427X,, (R?=0.72608)
Y. =0.2974+0.313X,+0.171X; —0.268X,
+0.200X,—0.497X,, (R?2=0.51092)
Y5, =0.494+0.227X;+0.202X,—0.306X,
+0.312X,+0.236X,, (R?=0.66403)
Y5:=1.186—0.338X,—0.226X;+0.407X;
~0.184X,—0.726X,, (R?=0.35238)
Y. =0.903—0.145X,+0.088X,+0.185X,
+~0.199X,,~0.368X,, (R*=0.44869)
Yo, =0.209+0.125X,+0.141X,—0.283X,
+0.487X,+0.192X,, (R?=0.87113)
Ye,=0.373+0.258X;—0.187X,+0.180X,
—0.082X,,+0.224X,, (R?*=0.64039)
Yo, =0.184—0.135X,+0.222X;—0.111X,
+0.251X,+0.173X,, (R*=0.80891)
Y. =0.782—0.196X,+-0.172X,; +0.171X,
+0.353X,,—0.224X,, (R*=0.61893)
Y, : Degree of visual satisfaction for
each site.
(i=Ul1~U4, B1~B4, C1~C4}

Table 7. Analysis of variance for mutiple regression.

X, ! Independent variables of visual quality.
{i=1~1D1)

C-3hBE2 TRELY B A Ao FEMHE
= opdAd A A SR, Al Weh s
o}lZ2che w FEHERMELESY RETHREE %o
= ebde

C-4Mizhe FimEskhide] A7ts 27, 54
AR Y= 0 st el el ME Lk

elol o] TRELY BIFE HEY FE #HE
Elyt
2) wlegb

(1) B8 RITE FE

RS ool B HEH BHE=
p}—tﬂE ﬂ‘:oﬂ ‘,]5}] ZLHQ J:ly].al»i.,] zz—Ué;}
% FF3k4]7 Table 89 &3, 2y
szl RER BIFES e BES
HEEE Hola AR

FaE s veR B HEETERE)
%% 1.569, 1.811, 1.822, 2.413, 2.358% t}Z
wolsch Axs Yo WEES wol ool W
A AR BB Qlojol F Flow Alg s

FAEHSM o g A 232 5ol
2.4429} 18228 ©f-% <2 FEEE 49}”’4.

FaEg e ER BB LEKo] 1.
9192 &3l & iAol el

FEH RN olgHA A of&de] FE 2.
0917 1.84602 A3 oA ebytcl

e

a] Elo

F\O g

Source Site DF SS MS F-Value Prob>F Site DF SS MS F-Value Prob>F
Regression 5 22.719 4.543 6.17 ¢.0001 5 54.017 10.803 3.48 0.0078
Error U-1 55 40.526 0.736 B-3 56 173.854 3.105

Tozal 60 63.245 61 227.871

Regression 5 26.827 5.365 10.79 0.0001 5 18.709 3.742 7.90 0.0005
Error U-2 47 23.361 0.497 B-4 49 23.218 0.474

Total 52 50.188 54 41.927

Regression 5 37.936 7.587 7.04 0.0001 5 30.412 6.082 4.98 0.0001
Error U-3 55 59.309 1.078 C-1 56 68.362 1.221

Total 60 97.245 61  98.774

Regression 5 17.595 3.519 6.60 0.0001 5 17.429  3.486 8.66 0.0001
Error U-4 48 25.608 0.533 C-2 48 19.330 0.403

Total 53 43.203 53  36.759

Regression: 5 37.967 7.593 4.05 0.0003 6 35.664 5.944 8.85 0.0001
Error B-1 56 104.952 1.874 C-3 54 36.270 0.672

Taotal 61 142.919 60

Regression 5 26.127 5.225 6.11 0.0001 5 25.066 5.013 10.94 0.0001
Error B-2 49 41.873 0.855 C-4 49 22.461 0.458

Total 54  68.000

54
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Table 8. The response of visual quality questionnaire of slope at each site. )

Var U-1 U-2 U-3 U-4 B-1 B-2 B-3 B-4 C-1 C-2 C-3 C-4
) Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean

1 2.129 2.442 1.822 2.264 2.274 1.962 2,532 2.830 2.000 2.173 2.870 2.603
2 2.790 2.903 2.741 2.698 2.661 2.471 2.838 2.716 2.435 2.519 2.451 2.415
3 2.324 2.807 2.548 2.415 2.725 2.245 2.500 2.641 2.322 2.269 2.612 2.547
4 1.919 2.653 1.967 2.433 2.161 2.056 2.306 3.037 1.919 1.865 2.645 2.490
5 2.147 2.686 2.032 2.358 2.306 1.943 2.306 2.886 2.064 2,057 2.790 2.603
6 2.177 2.807 1.838 2.339 2.360 2.000 2.370 2.735 2.016 2.019 2.548 2.490
7 2.258 2.653 2.129 2.245 2.354 2.000 2.338 2.849 1.887 2.115 2.532 2.452
8 2.225 2.615 1.951 0.245 2.370 1.905 2.274 2.849 1.983 2.019 2.693 2.490
9 2.338 2.557 1.870 2.094 2.225 2.056 2.451 2.792 2.048 1.846 2.672 2.698
10 2.258 2.807 2.080 2.132 2.387 2.018 2.322 2.849 1.903 2.019 2.661 2.622
11 2.177 2.692 2.145 2.283 2.300 1.735 2.193 2.754 1.919 2.057 2.645 2.528
12 2.000 2.711 2.016 2.192 2.258 1.905 2.193 2.943 1.967 1.942 2.532 2.773
13 2.311 2.730 2.000 2.229 2.409 2.000 2.426 2.830 1.901 2.134 2.721 2.547
14 2.393 2.653 2,180 2.320 2.409 2.056 2.081 2.886 2.016 2.019 2.459 2.622
15 2.322 2.711 2.274 2.403 2.196 2.150 2.306 2.716 2.080 1.961 2.639 2.490
16 2.225 2.500 2.112 2.339 2.322 1.943 2.338 2.622 2.145 1.923 2.500 2.660
17 2.112 2.711 2.080 2.339 2.145 2.113 2.161 2.679 2.032 2.019 2.516 2.547
18 2.209 2.480 2. 112 2.339 2.064 2.000 2.306 2.735 2.145 2.096 2.419 2.547
19 2.290 2.596 2.032 2.528 2.306 1.811 2.209 2.830 1.822 1.942 2.483 2.358
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B MREERE WEme v DR RN
Wk v FRRe) gEERREL JEu
C-3% WM BEE LES B I
gy wPe) i Hel, HW WAL o %
9, 72 fABARE Y ol Ao @

BE CER S22 vEbdto
C 4 ﬂif_, ALY T BEWHRES A
<2 BE, vEER BAMERS] oed

A7k Sl RED B
Agieh,

Y =—0.815+0.118X,+0.176X3 —0.345X,,
+0.459X,,+0.186X,;+0.344X,,
+0.149X,,+0.254X,, (R?2=0.71276)

Yi.=1.141+0.260X, —0.203X, +0.158X,

241X, —0.246X,;, +0.293X,,

.253X,;+0.265X,, (R*=0.56063)

.510—0.313X,—0.196X; +0.297X;

345X, +0.705X,, +0.464X,,

.207X,5+0.300X,s (R*=0.62086)

.149+0.161X, —0.152X, +0.219X,

336X, +0.460X,, +0.195X ;5
+0.286X,5+0.201X,, (R*=0.72608)

Ys: =0.625+0.744X, +0.359X, —0.269X,
+0.133X,,+0.203X,. +0.219X,;
+0.696X,,—0.334X,, (R*=0.51092)

Table 9. Analysis of variance for multiple regression.

BRIL B O AR R RED RSN B3 HR

(1)

Yg=—0.215+0.187X+0.131X,—0.181X,,
+0.111X,, +0.183X,; +0.087X,,
+0.106X,;+0.285X,, (R*=0.66403)

Y5:=1.037—0.226X,—0.300X,~0.185X,
+0.338X,,—0.208X,,+0.764X,,
+0.187X,,+0.405X,, (R*=0.35238)

Y5, =1.055-+0.216X, —0.166X,—0.254X,
—0.125X5+0.180X,; +0.251X,;
+0.204X,,+0.365X,, (R?=0.44869)

Yo =—0.815+0.097X, +0.098X,—0.162X,
+0.304X,+0.416X,,+0.231X1,,
+0.196X,5 +0.104X,, (R*=0.87113)

Yco=—0.094+0.190Xs —0.504X, +0.143X,
+0.140X,,+0.325X,, +0.270X
+0.199X,,+0.238X,, (R2=0.64039)

.057—-0.291X, +0.215X,+0.273X,,

J106X,5+0.193X 5 -+0.116X,5

159X, +0.233X,s (R?*=0.80891)

J175+0.121X,4+0.277X,— 0. 134X,

(113X, —0.142X,, +0.192X 5

.438X,,+0.241X,5 (R*=0.61893)

Source Site DF SS MS F-Value Prob>F Site DF SS MS F-Value ProbF
Regression 8 41.851 5.231 13.65 0.0001 8 26.575 3.321 3.06 0.0078
Error U-1 44 16.865 0.383 B-3 45 48.850 1.085

Total 52 58.716 53 75.425

Regression 8 26.141 3.267 6.70 0.0001 8 17.642 2.205 4.48 0.0005
Error U-2 42 20.486 0.487 B-4 44  21.677 0.492

Total 65 46, 627 52 39.320

Regression 8 38.309 4.788 9.21 0.0001 8 65.746 8.218 37.18 0.0001
Error U-3 45 23.394 0.519 C-1 44 9.725 0.221

Total 53 61.703 52 75.471

Regression 8 38.468 4.808 13.92 0.0001 8 24.827 3.103 9.37 0.0001
Error U-4 42 14.512 0.345 C-2 43 13.941 0.32¢

Total 50 52.980 51  38.769

Regression 8 34.457 4.307 5.62 0.0001 8 35.225 4.403 23.28 0.0001
Error B-1 43 32.984 0.767 C-3 44 8.321 0.189

Total 51 67.442 52 43.547

Regression 8 30.194 3.774 10.87 0.0001 8  29.267 3.658 8.94 0.0001
Error B-2 44 15.276 0.347 C-4 44 18.015 0.409

Total 52 45.471

52 47.283
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