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ABSTRACT

Solar power facilities to reduce carbon emissions are continuously being installed in forests, farmland, city,
and on water. However, research on visual preferences and the psychological impact on observers after
installing solar power facilities is insufficient. Therefore, in this study, shooting was conducted according to
the viewing distance of the near, middle, and distant views of Hapcheon Dam, Korea’s largest floating
photovoltaic power plant. The acquired images were edited using Photoshop to compare the presence or
absence of floating photovoltaic power generation facilities. In addition, psychological changes and visual
preferences were analyzed through an EEG test and questionnaire among 50 participants. The results are
summarized, as follows. First, the installation of water photovoltaic power generation facilities has a passive
impact on the subjects’ psychological changes and visual preference. Second, the psychological changes due to
the installation of water photovoltaic power generation facilities were judged to affect almost all research
subjects, regardless of nationality, gender, or universisty major. Third, the visual preference for installing the
water photovoltaic power generation facility is low, which can be interpreted as the water photovoltaic power
generation facility negatively affecting the "friendliness’ and "naturalness’ of the landscape. In addition, this
change in visual preference was found to differ depending on the gender and universiity major of the subjects.
Fourth, the psychological change and visual preference of the floating photovoltaic power generation facility
according to the viewing distance, found that the close range had a higher effect than the middle and distant

ranges.
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Figure 1. Hapcheon Dam image and shooting point

Legend: @-View point 1 @-View point 2 €-View point 3

Table 1. View point according to viewing distance

Close-range view(view point 1) Middle-range view(view point 2) Distant-range view(view point 3)
Presence
Absence
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Table 2. H-test for alpha waves according to measurement location (n=50)

Variables Kruskal-Wallis H test

Measurement location State Mean df Chi-squared (x') Sig
Resting state 195

Fp1 The state of having FPV .146 2 82.684 .000
The state of being without FPV 175
Resting state 196

Fp2 The state of having FPV 149 2 87.167 .000
The state of being without FPV .189
Resting state .226

F3 The state of having FPV .149 2 78.600 .000
The state of being without FPV 77
Resting state .230

F4 The condition of having FPV .155 2 99.500 .000
The state of being without FPV .181
Resting state .264

01 The state of having FPV 178 2 48.295 .000
The state of being without FPV 192
Resting state .252

02 The state of having FPV 170 2 45.536 .000
The state of being without FPV .181
Resting state .269

P3 The state of having FPV .169 2 61.151 .000
The state of being without FPV .180
Resting state 275

P4 The state of having FPV 170 2 75.138 .000
The state of being without FPV .183

Table 3. #test for alpha waves per state (n=50)

. Paired #test
Variables -
Mean SD SE t Sig
) ) Resting state .238383 | .590 | .008
Resting state - The state of having FPV - -10.689 | .000
The state of having FPV 160620 | .272 | .004
) . . Resting state .238383 | .590 | .008
Resting state - The state of being without FPV —— 7.094 | .000
The state of being without FPV 181628 | .229 | .003
) o The state of having FPV 160620 | .272 | .004
The state of having FPV - The state of being without FPV — -8.158 | .000
The state of being without FPV 181628 | .229 | .003
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Table 4. Independent #test for alpha waves according to subject characteristics

. Independent samples #test
Variables -

n Mean S.E S.D F Sig
) Korean 21 .1649 .0232 .0050

The state of having FPV - 135 715
Chinese 29 1575 .0297 .0055
o Korean 21 1834 .0263 .0037

The state of being without FPV - .230 .634
Chinese 29 .1803 .0204 .0057
. Man 23 .1646 2276 .0047

The state of having FPV 384 .539
Woman 27 1572 .3053 .0058
. Man 23 .1804 2479 .0051

The state of being without FPV 254 .617
Woman 27 .1826 2160 .0041
) Landscape major 26 .1660 .0321 .0063

The state of having FPV - 1.616 .210
Non-landscape major 24 1547 .0196 .0040
. . Landscape major 26 .1830 .2879 .0056

The state of being without FPV - 3.096 .085
Non-landscape major 24 .1800 .0145 .0029

Table 5. Paired #test for alpha waves according to distance (n=50)

Variables Paired #test .

Mean SE SD F Sig

View point 1 The state of having FPV 0.1604 0.004 0.286 19 000
(Close-range view) The state of being without FPV 0.1889 0.003 0.264

View point 2 The state of having FPV 0.1602 0.004 0.262 19 000
(middle-range view) The state of being without FPV 0.1716 0.003 0.242

View point 3 The state of having FPV 0.1611 0.004 0.317 19 000
(distant-range view) The state of being without FPV 0.1848 0.004 0.290
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Variables Factor 1 Factor 2 h'
Lively - Lifeless .818 216 440
Comfortable - Anxious WAl .287 716
Suitable - Contrasting .703 .318 .329
Be in harmony - Not in harmony .652 120 .681
Pleasant - Unpleasant .619 .283 .577
In order -Out of order .545 .364 .395
Relax - Strain 455 435 464
Soft - Hard 175 739 461
Be neat - Messy 401 721 .589
Natural - Awkward 192 .687 430
Natural - Artificial .063 .670 .595
Friendly - Unfriendly .156 .660 453
Safe - Dangerous .385 425 .509
E.V (rotation sums of squared loadings total) 3.387 3.250 6.637
C\V (rotation sums of squared loadings % of variance) 40.590 51.056
T.V (rotation sums of squared loadings cumulative %) 26.053 51.056 77.109
KMO (Kaiser Meyer Olkin) .780
Bartlett's test of sphericity .000
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Table 7. Results of the analysis of the relationship between factors and visual preference (n=50)

Model Variables U Cocft 5 Coef t Sig ANOVA R
B SE Beta F Sig
(Constant) | .007 | .19 0.37 .037
The state of having FPV Factor 1 | -102 | .015 | -643 -6.618 000 | 46987 | .000 | .593
View point 1 Factor 2 | -063 | .018 | -.346 -3.557 .001
(close-range view) (Constant) | 93494 | .119 31.416 .000
The state of being without FPV |  Factor 1 02 | 016 | 631 6.305 000 | 38366 | .000 | .360
Factor 2 | .070 | .020 | .357 3.566 .001
(Constant) | .113 | .249 9.452 041
The state of having FPV Factor 1 -.092 014 -.551 -6.743 .000 23175 | .000 .633
View point 2 Factor 2 | -068 | .012 | -.443 -5.425 .000
(middle-range view) (Constant) | 8142 | .164 49.766 .000
The state of being without FPV | Factor 1 060 | .021 402 2.523 008 | 6219 | .000 | .379
Factor 2 | .091 | .024 | .355 3.383 .000
(Constant) | 456 | .231 2012 .050
The state of having FPV Factor 1 | -099 | .017 | -.566 -5.942 000 | 52164 | .003 | .438
View point 3 Factor 2 | -076 | .017 | -421 -4.426 021
(distant-range view) (Constant) | 8334 | .110 29.972 .000
The state of being without FPV | Factor 1 a2 | 05 | 773 8.339 000 | 62793 | .000 | .328
Factor 2 | .040 | .017 | .213 2.299 026
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Table 8. Independent #test for visual preference according to subject characteristics

Independent Samples #test
Variables

n Mean SE SD F Sig
Korean 21 213 .992 .168

The state of having FPV 48 486
Chinese 29 2.01 875 .196
Korean 21 6.09 1.194 218

The state of being without FPV 48 .961
Chinese 29 6.05 1.146 .256
Man 23 1.82 .878 183

The state of having FPV 48 .002
Woman 27 2.32 .849 .163
Man 23 6.22 795 .166

The state of being without FPV 48 .108
Woman 27 5.92 921 77
Landscape major 26 1.32 .504 .099

The state of having FPV 48 .000
Non-landscape major 24 2.82 624 127
Landscape major 26 6.78 49% .097

The state of being without FPV 48 .000
Non-landscape major 24 5.36 .690 a4

A7l e 27, 37, 97489 8 BRIl e oluxle] A4 e
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pRO00DE Hlwsie o AR fofRt Aot ke oz wagit:. niAees dY 237
4 BRIl Y oImIRIM=2.34, pX0.00D)9} 44 BRIl gl onIRI(M=6.10, p0.00D)E
Hlude o) FARH R GOl Aolrt Gl Aow WA uleby BE &Y AW, 574, 9900 &
3 HFLRIAO] Qe olulA] AP AeEet gl= ofnX|ef AlZF Aot IF frejulet Aok EAfshE A
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o A Aete BFutghke 207, 43 BEFTIANEe] gl omAle] Al Aot Batgt] 6,072 Lkt
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6.102 71 A vehd i 2 AHIZA) N 24 BRFEdalde] e onXe] A Aot Bk
o] Ledom 71 WAl vebirt. T2l 2 AU NN 4 BedERIAREe] Sl olniAle] A4 Ade
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Table 9. Paired #test for visual preference according to viewpoint (n=50)

Paired #test
Variables
Mean SE SD F Sig
View point 1 Having FPV visual preference 1.64 0.626 0.089 o 000
(dose-range view) Being without FPV visual preference 6.06 1.106 0.156 '
View point 2 Having FPV visual preference 2.22 0.535 0.760 o 000
(middle-range view) Being without FPV visual preference 6.04 0.992 0.140 '
View point 3 Having FPV visual preference 2.34 0.749 0.106 o 000
(distant-range view) Being without FPV visual preference 6.10 1.049 0.168 '
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