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A Study on the Landscape Impact Assessement of
National Park Development*’

- With Special Reference to the National Park Mountain Dukyu -
Sei-Cheon Kim®
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ABSTRACT

The purpose of this study is to suggest objective basic data for the national park development
through the quantitative analysis of the visual quality included in the physical environment of the
Dukyu National Park. For this, spatial images structure of physical elements have been analyzed by
factor analysis algorithm and degree of visual quality have been measured mainly by questionnaires.

Result of this thesis can be summarized as follows. Factors covering the spatial image of the Dukyu
National Park landscape have been found to be the overall synthetic evaluation spatial, appeal, natural
quality and physical factors such as the overall the synthetic evaluation, spatial and appear yield high
factor scores.

Thus, these factors can be considered to represent the site spatial image of Dukyu Korean-National
Park. By using the control method for the number of factors, Total variance explained by the factors
has been obtained as 45.46% and 45.45%.
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Principal variables of main factors explained above may be the scaling containing the funcrional
criteria of quantitative approach for landscape management of national park development.

According to difference of special image from each place, for these variables that decided the visual
quality can be differed, and even the same place due to landscape control point change the visual
quality can be affected affirmately or negatively, according to recognized by the landscape control
point .

Key words - Dukyu National Park. Landscape, Dnage. Visual Quality, Landscape Impact Assessement.
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Table 1. Semantic Differential Scale
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Table 2. Visual Quality Questionnaires
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Table 4. Varimax Rotated Factor Matrix before Development.

Var. Factor 1 FactorQ Factorll Ii'ictorl\" FactorV FactorVI h’

2 0.80654 0.23657 0.25779 0.24958 -0.13717 0.02968 0.85492

3 0.76503 0.27571 0.29592 0.21677 -0.18844 -0.03025 0.83226

1 0.71517 0.27036 0.28892 0.20974 -0.18186 0.01649 0.81612

4 0.71527 0.2128) 0.27896 0.22379 -0.17044 -0.01868 0.71424
16 0.60034 0.27206 0.41014 0.29081 -0. 12554 0.03054 0.70390
15 0.54981 0.34508 0.40759 ().32852 -0.14179 -0.02666 0.71624
12 0.24918 0.82372 (.19018 0 15599 -0.05843 0.01560 0.80476
13 0.20021 0.82246 0.18083 0.17624 -(.03412 0.01562 0.78170
i1 0.24974 0.79795 0.19885 (0.14387 -0.07204 0.02523 0.76515
14 0.25002 0.68738 (.15230 (0.35542 -0.07968 0.13511 0.70913
7 (0.22733 0.12637 0.76069 0.13466 -0.02890 0.10124 0.67551

9 0.29598 0.19702 0.74659 0.18029 -0.10769 —0.00260 0.72793
8 0.34882 0.24733 0.71267 G.18375 -0. 15519 0.04503 0.75080
10 0.40933 0.29844 0.57134 (0. 19698 -0, 19927 —0.06293 0.66552
20 0.23561 0.26447 0.15221 0.77332 0.07451 (0.09858 0.76192
21 0.18471 0.22292 0.26127 0.76575 -0.05828 -0.05272 0.74463
22 0.25958 0.12623 0.11359 0.76568 0.01707 0.03952 0.68433
19 0.49172 25254 0.18819 0.51834 -0.23318 (0.12465 0.67957
6 -0.16361 -0.09084 -0.11958 -0.00736 0.85695 0.14058 0.80350

5 -0.27370 -0.05153 -0.14257 -0.10825 0.77944 0.18563 0.75165
18 0.05107 0.12503 0.04147 (0.18602 0.02934 0.86226 0.79392
17 -0.06017 -0.02904 -0.03521 -0.10429 0.33378 -0.76992 0.72076
E.V 4.15459 3.33943 2.92902 2.81807 1.76260 1.45976 16.46347
C.Vg%; 25.23 20.28 17.79 17.12 10.71 8.87 100.00000

E. V(% 11.47 9.22 8.09 7.78 4.87 4.03 45.46
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Table 5. Varimax Rotated Factor Matrix after Development.

Var, Factor [ Factor [1 Factorlll f ‘actor [V FactorV FactorVi h

3 0.83898 0.08216 U 17544 0.11871 0.01315 -(0.08487 0.76371

2 0.83496 0.08741 (0. 14008 0.17309 0.03972 -0.06165 0.75976

1 0.82408 0.10342 0.19265 (. 19468 0.05713 0.06541 0.77236

4 0.66389 0.17979 0.13177 0.31281 0.08347 0.04696 0.59746

16 0.60708 0.17097 0.22204 0.42360 D 02898 0.03169 0.62836

15 (0.58231 0.29271 0.26118 0.31038 0.10723 0.07412 0.60631

10 0.50462 (0.18926 ).17724 0.46274 "[).15482 -0.09583 (.56916

12 (0.08556 0.86406 (.14076 0.11488 0.08748 0.03530 0.79583

13 0.09271 (0.84876 0.09449 0.15938 0.08421 (0.06492 (0.77459

14 0.26510 0.73383 (0.24053 0.08831 0.12716 0.01490 0.69083

11 0.16795 0.71784 0.07047 0.16883 0.20536 0.10841 0.63091

20 0.18713 0.18144 (.80226 0.17614 -0.03082 0.02473 0.77415

21 0.18292 0.21038 0.78535 0.12353 0.12918 ~0.05720 0.72971

22 0.15845 0.12639 0.78119 0.02256 0.11066 -0.14025 0.68376

19 0.35213 -0.01071 0.58498 0.24224 -0. 11837 -0,01260 0.53916

9 0.30412 0.13987 0.15729 0.78183 0.03184 -0.09404 0.75790

8 0.33047 0.15748 0.16167 0.75332 0.10760 -0.06352 0.74325

7 0.37354 0.23287 0.11436 0.64579 (.10168 0.17780 0.66584

17 0.03449 0.17602 (0.02755 0.08474 (.83378 0.16995 0.76419

18 0.00329 0.19830 0.12816 0.01365 0.77844 0.17125 0.69123

6 -0.09984 -0.01951 -0.09015 0.02676 0.18515 0.82181 0.72884

5 0.00353 0.19528 -0.05370 -0.06577 0.13954 (0.80938 0.71992

EV 4.16758 3.02962 2.65038 2.45829 1.54390 1.50747 15.35724

C.VE%) 27.13 19.73 17.26 16.01 10.05 9.82 100.00000

E.V(%) 12.33 8.97 7.84 7.28 4.57 4.46 45.45
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Table 6. Visual Quality

of Forest Landscape.
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Va SITE Al SITE ATl SITE B1 SITE Bl SITE C1 SITE C1I

Mean S.D:S.E  Mean S.D+S.E  Mean S.D:SSE Mean S.D:S.E  Mean S.D:S.E  Mean S.D:SE
1 3.702 1.677:0.195 2.410 0.362:0.159 3.413 0.525:0.176 2.561 0.201:0.140 3.93¢ 0.984:0.112 2.352 1.029:0.122
2 3.554 1.689:0.196 2.328 0.472:0.172 4.440 0.317:0.152 2.369 0.307:0.152 3.960 1.038:0.119 2.281 1.002:0.118
3 3.716 1.428:0.166 2.726 1.346:0.157 3.400 0.345:0.155 2.506 0.259:0.147 4.078 0.934:0.107 2.056 0.843¢0.100
4 3.756 1.542:0.179 2.068 1.397:0.163 3.346 1.428:0.164 2,876 0.442:0.168 3.855 1.015:0.116 2.056 0.954¢0.113
5 3.405 1.629:0.189 2.410 0.770-0.207 3.760 1.422:0.164 2.301 0.883:0.220 3.697 1.154:0.132 2.169 1.055:0.125
6 3.445 1.4810.172 2.575 0.921-0.224 4.440 0.670:0.192 1.657 0.865:0.218 4.013 0.901+0.103 5112 1.007+0.119
7 3.567 1.396:0.185 2.027 1.723-0.201 4.933 0.663-0.192 2.726 0.474:0.172 3.960 0.992:0.114 2.098 0.912:0.108
§  2.635 1.618:0.188 2.109 0.594:0.186 4.080 1.591:0.183 1.917 0.587:0.185 3.946 1.025:0.118 2042 0.901+0.106
9 3,05 1.422:0.165 2.972 1.189:0.139 3.120 1.567:0.181 1.191 1.049:0.122 3.881 1.032:0.118 2.154 1.129:0.134

v SITE DI SITE DI SITE E 1 SITE Ell SITE F I SITE FlI

T Vean S.D:S.E Mean S.D:S.E  Mean S.D+S.E Mean S.D:S.E  Mean S.D:S.E  Mean S.D:S.E
1 1.971 1.013:0.120 2.253 0.981+0.116 4.092 0.897+0.102 1.971 1.013:0.120 4.546 0.683:0.078 1.833 0.903:0.106
2 1.718 0.831:0.008 2.281 0.8640.102 4.118 0.878:0.100 1.716 0.831:0.098 4.453 0.722:0.083 1.708 0.812:0.095
3 1.802 0.888:0.105 2.281 0.864:0.102 3.894 0.946:0.108 1.802 0.888:0.105 4.413 0.916+0.105 1.916 0.930:0.109
b 1.690 0.785:0.093 2.140 0.960:0.114 3.828 1.063:0.121 1.690 0.785:0.093 4.333 0.890:0.102 1.722 0.859:0.101
3 1746 0.787:0.093 2.154 0.920:0.109 3.802 1.107:0.127 1.746 0.787:0.093 4.226 0.878:0.101 1.680 0.728+0.085
6 1.676 0.890:0.105 2.014 0.783:0.093 3.921 1.016:0.116 1.676 0.890:0.105 4.386 0.769-0.088 1.694 0.833:0.098
1 1.676 0.890:0.105 2.169 0.894:0.106 3.960 0.978:0.113 1.676 0.890:0.105 4.280 0.980-0.113 1.611 0.703:0.082
8 1704 0.947:0.112 2.281 0.848:0.100 4.000 1.102:0.127 1.704 0.947:0.112 4.320 0.974:0.112 1.583 0.666:0.078
9 1.535 0.771:0.091 2.253 0.905:0.107 3.881 1.032:0.118 1.535 0.771:0.091 4.200 0.915:0.105 1.402 0.620£0.073
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Table 7. Visual Quality of Facilities Landscape.

SITE Al SIE Al SITE B1 SITE Bl SITE C1 SITE CII
Mean S.D:S.E Mean S.DtS.E  Mean S.D+S.E Mean S.D+S.E Mean S.D:S.E  Mean S.D:S.E

3.453 1.003:0.115 2.594 0.949+0.110 3.688 0.976:0.111 2.094 0.893:0.103 3.605 1.059:0.121 2.183 1.046:0.124
3.216 1.063:0.123 2.581 0.936:0.108 3.460 1.063:0.122 2.081 0.902:0.104 3.493 0.991:0.114 2.323 1.105:0.131
3.373 1.023:0.118  2.540 0.878:0.102 3.532 1.007+0.114 2.148 0.886:0.103 3.565 0.970:0.111 2.211 0.998:0.118
3.266 1.119¢0.129 2.608 0.918:0.106 3.519 1.071:0.122 2.175 0.849:0.09 3.447 0.943:0.108 2.169 0.894:0.106
3.324 1.099¢0.127 2,513 0.925:0.107 3.513 1.148:0.131 2.162 0.921:0.107 3.466 0.990:0.114 2.140 0.914:0.108
3.337 1.101:0.128 2,648 1.115:0.129 3.434 1.062:0.121 2.162 0.993:0.115 3.440 0.933:0.107 2.281 0.988:0.117

Var,

U QOO —

SITE D1 SITE DI SITE E I SITE Ell SITE F I SITE F Il
Mean S.D:S.E Mean S.D:SE  Mean S.D:S.E Mean S.D:tS.E Mean S.D:S.E  Mean S.D:

1.661 0.860:0.102 2.239 0.932¢0.110 3.815 0.975+0.111 1.661 0.860:0.102 4.066 1.905:0.104 1.805
1718 0.740:0.087 2.253 0.9050.107 3.533 1.086+0.122 1.718 0.740:0.087 3.972 0.978:0.113 1
1.760 0.869:0.103 2.352 0.896:0.106 3.644 0.948¢0.108 1.760 0.869:0.103 3.973 0.958<0.11) 1.
1.535 0.650:0.077 2.225 0.897:0.106 3.578 1.036+0.118 1.535 0.650:0.077 3.826 1031*0 119 1.7
1.661 0.791:0.093 2.295 0.947:0.112 3.653 1.046:0.120 1.661 0.791:0.093 3.824 0.984=0.114 1
1.577 0.730:0.086 2.126 0.909:0.107 3.533 1.031:0.119 1.577 0.730:0.086 3.783 0990*0 115 1

Var.
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Table 8. Visual Quality of Slope Landscape.
SITE A} SITE AQ SITE B 1 7 SITE BO SITE C1 SITE ClI

Var. Mean S.D:S.E  Mean S.D:S.E Mean S.D:SE Mean S.D:S.E Mean S.D:S.E Mean S.D:S.E
1 3.346 1.120:0.129 2.675 1.008:0.117 3.584 0.991:0.112 1.905 0.813:0.094 3.552 0.885:0.101 2.126 0.955:0.113
2 3.160 0.986:0.113 2.648 0.927+0.107 3.428 1.018:0.116 2.121 0.859:0.099 3.460 1.038:0.119 2.112 0(.784+0.093
3 3.520 0.905:0.104 2.621 0.975:0.113 3.623 1.039:0.118 2.067 0.746:0.086 3.486 1.064:0.122 2.169 0.999:0.118
4 3.466 1.044:0.120 2.418 1.046+0.121 3.467 1.083:0.123 2.000 0.827:0.096 3.565 1.037:0.118 2.098 0.912:0.108
5 3.426 1.067-0.123 2.364 0.884:0.102 3.571 1.093:0.124 1.891 0.732:0.085 3.644 0.975:0.111 2.197 0.965:0.114
6 3.293 1.049:0.121 2.432 0.922:0.107 3.558 1.069+0.12] 2.040 0.784:0.091 3.600 0.986-0.113 2.183 1.032:0.122
7 3.320 1.067:0.123 2.432 0.994:0.115 3.363 1.099:0.125 2.067 0.881:0.102 3.360 1.098:0.126 2.211 1.081:0.128

v SITE DI SITE DU SITE E | SITE Ell SITE F I SITE FHI
a Mean S.D:S.E  Mean S.D+S.E  Mean S.D+S.E Mean S.D:S.E Mean S.D:S.E Mean S.D:S.E
1 1.676 0.952:0.113 2.267 1.041£0.123 3.605 1.071:0.122 1.676 0.952:0.113 3.840 1.033:0.121 1.666 0.872:0.102
2 1.760 0.963:0.114 2.126 0.940:0.111 3.618 1.032:0.118 1.760 0.963:0.114 3.920 0.983:0.113 [.708 0.700:0.082
3 1.845 0.888:0.105 2.352 1.083:0.128 3.539 1.088:0.124 1.845 0.888:0.105 4.080 0.935:0.110 1.638 0.718:0.084
4 1.732 0.893:0.106 2.169 0.878:0.104 3.605 1.276:0.146 1.732 0.893:0.106 3.960 0.936:0.108 1.694 0.762:0.089
3 1.619 0.781:0.092 2.098 0.896:0.106 3.539 1.038+().119 1619 0.781:0.092 4.026 1.052:0.121 1.666 0.7870.092
6 1.633 ().72 £0.085 2.163 0.792:0.094 3.447 1.124+0.128 1.633 0.721:0.085 4.133 1.044:0.120 1.680 0.801:0.09%4
7 1507 0.734:0.087 2.098 0.987+0.117 3.197 1.254+0.143 1.666 0.731:0.095 3.920 1.270:0.116 1.666 0.787:0.092
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Table 9. Analysis of Variance for Multiple Regression of Foresty Landscape.
gTE Source DF SS MS F-Value Prob>F SITE & Source DF SS MS F-Value ProbbF
Regression 2 41.921 20.960 34.59 0. 0001 Regressmn 5 18.414  3.069 9.32  0.0001
Al  Error 72 43.629 0.606 All rTor 67 22.073 0.392
- Total 74 85.547 ) Total 73 40.487 -
Regression 3 42.084 14.028 29.43  0.0001 Regression 5 17.231 3.446 7.26  (0.0001
B1 Error 73 34.800 0.477 Bil  Error 68 32.282 (.475
Total 54 76.834 Total 73 49.513
Regression 2 19.686 9.843 22.15  0.0001 Regression 3 34.039 11.346 26.60 0.0001
Cl1 rror 7231994 0.444 Cl  Error 67 28.580 0.427
~ Total 74 51.680 Total 70 62.620
Regression 3 38.525 12.842 38.32  0.0001 Regression 4 28.177 7.044 21.87  (0.0001
DI Error 71 23.795  0.335 Dl rror 66 21.260 0.322
_ Total 4 62,320 Total w0 44
Regression 3 29.291 9.764 33.34  0.0001 Regression 4 24.055 6.014 25.07  0.0001
K1 Error 71 20.789  0.293 EN  Eror 66 15.832 0.240
B Total 74 50.080 Total 70 39.887
Regression 2 14.950 7.475 17.92  0.0001 Regression 3 18.949 6.316 17.95 0.0001
F1  Error 72 30.037 0.417 FI  Error 68 23.926 0.352
Total 74 44,987 Total 71 42.875
Ya=

Yri=0.294+0.350X,+0. 279X:+9 24
Yor=1.418+0.268X,+0. 336 Xs(R°=0. 3809
Yoi=0.221+0.408X,+0.263X7+0. 23:>XgER =0. 6182%
Yri=0.664+0.346X,+0. 204X5+9 242X5(R*=0.5849
Yr=1.938+0.315X:+0.241 X5(R°=0.3323)

0.761+0.405X+0. 341 Xa(R*=0, 49(20)3( «1(1) 0948)+0%14X1603%90X2+0 1690, 209X +0. 141Xs*0 123X(R*=0.4548)
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Table 10. Analysis of Variance for Multiple Regression of Facilities Landscape.

SITE Source DF SS

MS F-Value Prob>F SITE

Source DF  SS MS F-Value Prob>F

Regression 2 41.887 20.944 34.37  0.0001 Regression 4 20.756 5.189  18.15  0.0001
A1l Eror 71 43.261 0.609 ATl Error 39 19.731  0.286

Total 73 85.148 Total i3 40487

Regression 2 27.238 13.619 21.24  0.0001 Regression 3 26.823 8.941  27.58 0.0001
BI Error 73 46.801 641 Error 70 22.691 0.324

Total 75 74.039 ; Total 73 49.514

Regression 2 17.012 8.506 17.94  0.0001 Regression 4 39.576 9.894  28.31  0.0001
C1 Error 72 34.134 0.474 M Error 66 23.043 0.349

Total 74 51.146 o Total 70 62.620

Regression 3  36.714 12.238 33.59  0.0001 Regression 3 27.901 9.300 28.93  0.0001
DI  Error 70 25.502 64 Error 67 21.536 0.321

Total 73 62.216 Total 70 49.437

Regression 3 26.321 8.774 23.57  0.0001 Regression 3 23.656 7.885  32.55  0.0001
El Eror 71 26426 0.372 Error 67 16.231 (.242

Total 74 52.747 Total 70 39.887

Regression 2 15.658 7.829 23.41  0.0001 Regression 2 19.109 9.555  27.74  (.0001
F1 Ermor 71 23.748  0.334 Error 69 234766 0.344

Total 73 39.405 o Total 71 42.875 - o B
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Yr=1.360+0.304X,+0. 349X§ °=0),3679 Yin==0.362+0,263X:+0.166Xs+0.373X:(R 17,
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Table 11. Analysis

BB B w2 REBEREl M AR

of Variance for Multiple Regression of Slope Landscape.

SITE Source DF SS MS F-Value Prob)F SITE Source DF SS MS F-Value Prob)F_

Regression 4 51.885 12.971 26.97  0.0001 Regression 4 22,186 5.546 20.91 0.0001
Al Error 70 33.662 0.481 All  Error 9 18.301 0.265

Total 74 85.547 Total 73  40.486

Regression 2 36.393 18.196 33.26  0.0001 Regression 4 29.639 7.410 25.73 0.0001
B1 Error 74 40.490 0.547 Bl Error 69 19.874 0.288

Total 76 76.883 Total 73 49.514

Regression 3 27.731 9.244 27.41  (.0001 Regression 3 40.977 13.659 42.29  0.0001
CIl  Eror 71 23.949  0.337 Cn  Error 67 21.643 0.323

Total 74 51.680 Total 70 62.620

Regression 3 36.343 12.114 33.11  0.0001 Regression 4 30.665 7.666 26.96  0.0001
DI Error 71 25.977 0.366 D Error 66 18.771 0.284

Total 74 62.320 Total 70 49.437

Regression 2 31.565 15.782 52.71  0.0001 Regression 3 24.658 6.886 23.99  0.0001
El Ermor 73 21.856  0.299 El  Error 67 19.230 0.287

Total 75 53.421 Total 70 39.887

Regression 4 23.441 5.860 19.04  0.0001 Regression 4 21.228 5.307 16.43  0.0001
F1 Eror 70 21545 0.308 Fi  Error 67 21.647 0.323

Total 74 44,987 Total 71 42.875
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