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ABSTRACT

Students in the stage of transitioning from school to society are exposed to stress due to assignments, lack of
time and etc. But, it is difficult for them to visit nature due to anxiety about the future. This study aims to
elicit emotional responses by adjectives using photos of national parks and investigate whether looking at
forest landscape images affect stress reduction through brain—wave result Images used in the test were selected
by the National Park Service, which were categorized into seven types of forest landscapes (panoramic,
feature, enclosed, focal, detailed, ephemeral, and canoopied) by survey. To describe the landscapes, 94
adjectives used in previous studies were derived after reliability verification. Emotion derived by factor analysis
Feature landscape as ‘mpressive’,

resulted as Panoramic landscape ‘open’, ‘continuous’ and ‘prestigious’,

‘solemn’. Enclosed landscape as ‘gradual’, ‘enclosed,” ‘relaxing, and ‘wide’. Featured as ‘gradual’, ‘enclosed’,

‘relaxed’, and ‘spacious’ Focal, as ‘constant, ‘impressive’, ‘concentrated’, and ‘dominant’. Canopied as

‘comfortable’,

‘ ,
seasonal’,

‘focused’, and ‘visual’. Detailed as ‘delicate’, ‘sensual’, ‘focused’, ‘regular’. Ephemeral as ‘vivid’,

‘calm’, ‘transient’, and ‘massive’. EEG Result also differed in stress relief by landscape types.

Enclosed landscpae showed most effectiveness in stress recovery, while the focal landscape was the least
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effective in Alpha wave. In Beta—wave, Ephemeral landscapes recorded the highest value proving anxiety and
tension. In summary, the study concluded that among the forest landscape types, the gastrointestinal landscape
is the gastrointestinal landscape that has the greatest effect on stress relief. Therefore, the present study
identified alternative stress relief through indirect experience of natural landscapes by measuring the

characteristics and emotional responses of each type of forest landscape.

Keywords: Landscape Type Derivation, Adjective Check List, Frequency Analysis, EEG Analysis, Factor Analysis
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Fiqure 1. Experimental environment
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Fiqure 3. Standard 10-20 placement
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Table 1. Waveform and dassifications of EEG

Wave Hz uv Feature
Fundamental Relaxed, steady in normal adults, relaxed, and
Alpha 8-13 10-150
wave at rest
Present during cognitive tasks, such as
Fast wave Beta 14-30 5-20 ) L .. .
responding to stimuli and decision making
Slow wave Theta 4-7 Variable Occurs on awakening, regardless of age
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AR okt 2K Table 3 ).

Table 2. Photo selection process by type

 step 2 step 39 step 4" step 5" step
Nation park Exdude photographs |Exclude coast, trenches, | . |Categorize photos by Exdude photos not Select representative
management » influenced by living | and historic landscape » type® » relevant to research® photo for each type
104 image 51 image 42 image 52 image 36 image 7 image

a: This study focuses only on forested landscapes, exduding landscapes that do not have forests.
b: Synonyms and redundant adjectives are excuded.
¢ This study exduded adjectives of non-visual senses, personal emotions, and adjectives describing specific elements.
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Table 3. Representative photos by type

Panoramic landscape | Feature landscape

Focal landscape | Canopied landscape | Detail landscape | Ephemeral landscape

B84, 5o 2 58 ol AR THE Uehlie IS Askelel 5 97l BG4S EEIICE N
AR GEASE thfor HEE BAS o WEReld el 388 Aok & vhedll 4w 167, A
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7 EZE, B A70] Ak thesl 2eiTable 4 2,
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sheelol 32 384t 9Q1RA A, Aol Rl0=, A WA So1e Y, OlSrR, U, A,
PO FHH oIS e FAR 0ol Al 9T B Aol P RS Easky g
S5 TIALT O WSk £ WA RS AR, SHA, ety Hel g, dyAere
= SO 2% 4R R A S ) Ao A 4 WA age
T oo

KMO 471 0649 0585 7] Ueht} Qolisle] A48 858 488 Ao BRI, Rarden] 7
B4 S8 AHRES 0.000(0.005) 0% QAL AHE mo] A3 ACR UehdtHTable 5 7).
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Table 4. Adjective elicitation results

Landscape type Adjective list Analyzing reliability N
Panoramic Vast, Beautiful, Cleared, Magnificent, Open, Continuous, Horizontal, Overlooking, Far, 0782 16
landscape Stable, Superior, Majestic, Authoritative, Mystical, Contrasting, Marvelous

Feature Contrastive, Impressive, Attractive, Majestic, Unique, Formal, 0823 10
landscape Authoritative, Tense ,Magnificent, Solemn
Enclosed Sequential, Gradual, Delicate, Dynamic, Continuous, Endlosed, Far, Vertical, Cozy, 07% 17
landscape Embrace, Steady, Quiet, Vast, Pronounced, Large, Flat, Dramatic
Focal Stable, Parallel, Uniform, Overlapping, Perspective, Majestic, Concentrated, Guiding, 0833 3
landscape Gathering, Peculiar, Superior, Authoritative, Ordered
Canopied . . . . . .
landscape Stable, Friendly, Calm, Small, Persistent, Narrow, Perspective, Mystical, Linear, Flexible 0.509 15
Detail Delicate, Detailed, Sharp, Narrow, Textured, Mystical, Diverse, Stabilized, 0740 3
landscape Focused, Repetitive, Symbolic, Simple, Infinite
Ephemeral Concrete, Distinct, Shiny, Rich, Diverse, Seasonal, Scattered, Calm, 0787 15
landscape Spedial, Projected, Transient, Reflective, Massive, Duplicated

130 | et=2gstaa| A 533 15(8d 227%)



Table 5. Panoramic landscape adjective analysis result

T.V (rotation sums
. Co . ) Frequency
Variables Adjective List Factor 1 Factor 2 Factor 3 Communality  |of squared loadings
. (average)
aumulative %)
Vast 0.873 0.141 0.076 0.783 6.758
Beautiful 0.831 0.121 0.053 0.708 6.636
Open Cleared 0.824 0.287 -0.061 0.765 28385 7.000
Magnificent 0.716 -0.001 0.533 0.797 6.121
Open 0.701 0.503 -0.247 0.806 6.848
Continuous 0.143 0.853 0.046 0.751 5.909
Horizontal -0.006 0.809 0.127 0.671 4.939
Persistent Overlooking 0.397 0.688 -0.16 0.656 51.336 7.000
Far 0.559 0.581 -0.145 0.670 6.636
Stable 0.201 0.515 0.141 0.625 4.818
Superior 0.012 0.058 0.874 0.800 4.576
Authoritative Majestic 0.120 0.356 0.812 0.767 70.372 4.606
Authoritative -0.089 -0.158 0.781 0.643 3.939
Mystical 5783
N/A Contrasting 5.758
Marcelous 5.667
KMO (Kaiser Meyer Olkin) 0.649
Bartlett's test of sphericity .000
Table 6. Feature landscape adjective analysis result
T.V (rotation sums of .
Variables Adjective List Factor 1 Factor 2 Communality squared loadings requency
. (average)
cumulative %)
Contrastive 0.832 0.164 0719 5.061
Impressive 0.826 0.242 0.741 5.545
Impressive Attrative 0.797 0.190 0.672 39.490 6.242
Majestic 0.671 0.441 0.644 6.727
Unique 0.630 0.095 0.406 7.091
Formal -0.446 0.783 0.811 2.818
Authoritative 0.326 0.722 0.627 4.967
Solemn Tense 0.214 0.572 0.373 59.240 4.000
Magnificent 0.443 0.562 0.512 6.515
Solemn 0.380 0.523 0418 6.212
KMO (Kaiser Meyer Olkin) 0.767
Bartlett's test of sphericity .000

= Wge] Hoht Aass 54 WxsPle] A o WStk F WAl 892 "AEAY, =Y,
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Table 7. Enclosed landscape adjective analysis result

T.V (rotation sums of
Variables Adjective List Factor 1 Factor 2 Factor 3 Factor 4 | Communality |  squared loadings  |Frequency (average)
cumulative %)
Sequential .846 .303 167 .003 0.835 4.485
Gradual 835 219 .035 215 0.792 5.121
Gradual Delicate 773 -075 350 135 0743 20.233 4788
Dynamic .663 315 -.286 -.003 0.620 4.909
Continuous .200 .842 192 223 0.835 5.121
Enclosed -.001 .803 232 -.110 0.711 7.545
Endiosed Far 377 701 -.050 365 0.770 39.745 4,909
Vertical 336 .603 .089 220 0.532 4.848
Cozy -.034 -.018 932 136 0.839 5.485
Cozy Embrace 222 234 .836 -.140 0.822 59.099 5.485
Steady 32 .238 .819 .229 0.796 5.848
Quiet =170 -.075 466 771 0.846 5.727
Spadious Vast .086 253 -.038 .706 0.571 70,858 4.455
P Pronounced .390 .062 210 .686 0.670 ' 4.788
Large 189 .536 -.261 .634 0.7%94 5.879
Flat 4.273
N/A Dramatic 4.000
KMO (Kaiser Meyer Olkin) 0.626
Bartlett's test of sphericity .000
2 S st A9 AL SARE RS olnfslrle]l “eARY S TSIl WEHRY, SATE a%le
2 BREp) o9tk 287480 KMO 440 06142 0.5ur 7] Ueht o] 48e wese 44g
Aoz AT, Barderr] T $0188 A 0000(0005 02 AQEHAE AHeE wo] A
Aoz UepirhTable 8 3x).

4.3.5 EHEH SHEAL &M Zut
W BeAel el At vl asloz, A acle P o, Y, Weden ne
o [e)

=

e
O,
Eak:
B3
re
£ o
Y
:Ll
E
>
fl, i
Y
;UE
% I

il 2Rt S 7RI Qlell et o' st WA ﬂ‘ﬂ%‘ 4 =0z o
Fo ATA R F83lo] dhdol AEHA ol 4ol ol I HE o= FHsielth Al WAl 892 F
&, 9T Y o= AZAQ Zoje Apdel Tt W8-S Washa Ate HEA l7l7l°ﬂ AT o= st
Aot VT 1071 F8AR] Q9keA At KMOA2ks 0.545% 055 =7 Yeit Qokde] Ak W
=< 243 208 IRt Table 9 H%).

Table 8. Focal landscape adjective analysis result

T.V (rotation sums of F
Variables Adjective List Factor 1 Factor 2 Factor 3 Factor 4 | Communality squared loadings (requenc;/
aumulative %) average
Stable .853 .001 -.006 .005 0.728 3.485
Constant Parallel .820 -.016 -131 120 0.704 22.968 2.727
Uniform .765 451 213 .109 0.846 4.394
Overlapping .057 .861 .027 .041 0.746 4.636
Impressive Perspective 178 744 195 213 0.669 40.289 5121
Majestic -.096 .633 344 461 0.741 5.576
Concentrated .086 -.023 915 -.043 0.847 4.879
Guiding .163 .392 .695 .296 0.751 5.970
Focused Gathering 129 490 621 075 0.647 %6.969 6.455
Peculiar =371 157 .575 379 0.636 5.758
Superior -.170 176 -.019 .864 0.808 4.758
Dominant Authoritative .286 .19 184 .804 0.801 68.609 4.727
Ordered 416 .031 137 .613 0.568 3.455
KMO (Kaiser Meyer Olkin) 0.614
Bartlett's test of sphericity .000
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Table 9. Canopied landscape adjective analysis result
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Table 10. Detail landscape adjective analysis result
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T.V (rotation sums of Frecuen
Variables Adjective List Factor 1 Factor 2 Factor 3 Communality squared loadings ey
. (average)
cumulative %)
Stable .885 -135 -.100 0.812 5.970
Comfort Friendly 754 -.210 .366 0.746 28.359 5.061
Calm .740 .259 -.065 0.619 4.789
Small .185 .872 .201 0.835 2.788
Focused Persistent 208 869 114 0.812 25304 7.091
Narrow .058 -121 .873 0.781 5.667
Visua Perspective 072 475 758 0.805 77.286 7.455
Mystical 0.7455
N/A Linear 6.182
Flexible 4.545
KMO (Kaiser Meyer Olkin) 0.545
Bartlett's test of sphericity .000
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T.V (rotation sums of Frequency
Variables Adjective List Factor 1 Factor 2 Factor 3 Factor 4 | Communality jsquared loadings cumulative| (average)
%)
Delicate 0.782 0.352 0.313 -0.062 .836 4.636
Delicate Detailed 0.779 0.239 -0.256 0.073 735 2 %68 5.303
Sharp 0.742 0.018 0.299 -0.039 .643 3.788
Narrow 0.690 0.004 0.066 0.035 482 4.455
Textured 0.073 0.854 0.331 -0.076 .850 4.970
Sensual Mystical 0.065 0.831 -0.251 0.263 .827 40.289 6.000
Diverse 0.348 0.545 0.018 -0.108 430 3.818
Stabilized -0.036 0.360 0.790 0.022 .756 4.970
Focused 56.969
Focused 0.237 -0.158 0.777 0.081 .691 5.152
Repetitive -0.185 0.019 -0.057 0.801 .680 6.364
Repetitive Symbolic 0.500 0.13 0.275 0.59 .697 68.609 4.394
Simple 0.19 -0.09 0.514 0.543 .606 4.667
N/A Infinite 5.667
KMO (Kaiser Meyer Olkin) 0.518
Bartlett's test of sphericity .000
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Table 11. Ephemeral landscape adjective analysis result
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T.V (rotation sums of Frequency
Variables Adjective List Factor 1 | Factor 2 | Factor 3 | Factor 4 | Factor 5 | Communality squared loadings (average)
cumulative %)
Concrete .748 .093 .037 .054 .015 .572 4.636
Clear Dist.inct 715 =129 .369 277 .090 748 19,101 5.697
Shiny .685 .046 163 .019 -.089 .506 6.576
Rich 544 =124 313 .054 .385 .560 6.182
Diverse 118 .843 -.126 .083 273 .822 4.39%
Seasonal Seasonal -.022 .736 .239 .096 .246 .669 35.859 8.091
Scattered -.464 715 222 167 .074 .809 4515
Calm .085 -.218 795 -.054 .021 .690 6.818
Calm Spedial 449 -.089 .708 275 .09 .795 50.751 7.212
Projected 241 .521 .703 -.036 -.074 .831 5121
Transient .063 -.048 -.054 .876 -.005 776 5.756
Fluctuating - 61.757
Reflective .266 429 .263 641 -.005 735 5.455
Massive Ma.ssive .330 155 .023 -.281 734 750 N.377 6.303
Duplicated -39 -.057 -.018 279 .699 729 5818
KMO (Kaiser Meyer Olkin) 0.571
Bartlett's test of sphericity .000
Table 12. Alpha wave analysis results by forest landscape type
Landscape type Alpha wave average Differences
Resting state 0.174107 0
Panoramic landscape 0.172832 -0.001275
Feature landscape 0.170835 -0.003272
Enclosed landscape 0.174124 0.000017
Focal landscape 0.168535 -0.005572
Canopied landscape 0.170928 -0.003179
Detail landscape 0.169900 -0.004207
Ephemeral landscape 0.173459 -0.000648
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Table 13. Beta wave analysis results by forest landscape type

Landscape type Beta wave average Differences
Resting state 0.294241 0
Panoramic landscape 0.293950 -0.000290
Feature landscape 0.293986 -0.000260
Enclosed landscape 0.290692 -0.003550

Focal landscape 0.294265 0.000024
Canopied landscape 0.290674 -0.003570
Detail landscape 0.293898 -0.000340
Ephemeral landscape 0.295327 0.001086
Table 14. Theta wave analysis results by forest landscape type
Landscape type Theta wave average Differences
Resting state 0.215513 0
Panoramic landscape 0.222039 0.006526
Feature landscape 0.22389% 0.008383
Enclosed landscape 0.224582 0.009069
Focal landscape 0.227330 0.011817
Canopied landscape 0.229387 0.013874
Detail landscape 0.229723 0.014210
Ephemeral landscape 0.222666 0.007153
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Table 15. Adjective analysis vs. EEG experiments

Landscape type

Active site

Adjective elements

Panoramic landscape

Occipital Lobe (02, O1) Open, persistent, authoritative

Feature landscape

Occipital Lobe (02, O1)

Impressive, solemn

Enclosed landscape Occipital Lobe (02, O1) Gradual, endlosed, cozy, spacious
Focal landscape Occipital Lobe (02, O1) Constant, impressive, focused, dominant
Canopied landscape Parietal Lobe, (P4, P3) Comfort, focused, visual
Detail landscpae Parietal Lobe, (P4, P3) Delicate, sensual, focused, repetitive
Ephemeral landscape Parietal Lobe, (P4, P3) Clear, seasonal, calm, fluctuating, massive
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