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Verification on the Effectiveness of Art in Disaster Prevention Based on Psychological Experiments
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Synopsis

Art appeals to people because of the beauty it possesses, but it can also inspire a sense
of awe. Awe is a negative emotion, which can also be associated with fear. In other words,
art has the ability to evoke both positive and negative emotions at the same time. If this is
confirmed, art can be used to raise people's awareness of disaster prevention without
causing trauma. In this study, we conducted a psychological experiment to examine the
possibility that art can simultaneously induce positive and negative emotions in people.

An immersive space was constructed in a laboratory where video images were projected
on the floor, and video art created by one of the authors was projected onto the space.
Twenty-seven subjects were asked to view the art and evaluate it in terms of "Impression,"
"Relaxation," "Motivation," and "Creativity.” Considering that the viewing position
affects the evaluation results, we asked the subjects to evaluate the art under three different
positional conditions. As a result, it was found that the results were almost unaffected by
the different positions. Next, when the evaluation results by evaluation item were
compared, the nine evaluation items related to "impression" were classified into two types:
items that received high evaluation values and items that received low evaluation values.
Furthermore, the items with high evaluation values were those related to evaluation as art,
or in other words, "unusual pleasure," while the items with low evaluation values were
those related to evaluation of ordinary pleasure, or in other words, "everyday pleasure.”
Similar results were obtained for the higher-order emotion-related evaluation items of
"Relaxation," "Motivation," and "Creativity," although the differences were not as clear
as for "Impression."

These results indicate that the art content used in this experiment simultaneously gives
people "unusual pleasure" and "everyday discomfort" feelings. In other words, the results
indicate that art has the function of giving people positive and negative emotions at the
same time, and that art is effective in arousing people's awareness of disaster prevention.
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Photo 1 Artistic expressions of tsunami created using the

simulated tsunami sound by the tsunami simulator
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Photo 2 Video content and face seen from the subject’s

point of view
(Left: video content and face overlapped, right: face

reflected in the masked area)
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Photo 3 An example of laminar flow

Photo 4 An example of turbulence
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Photo 5 An example of action painting art by Jackson

Pollock (https://www.moma.org/artists/4675)
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Photo 6 An example of dry-ice bubbles observed when

dry-ice is put into water

Photo 7 Scenes of “Genesis”
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Photo 8 A scene of the exhibition of “Genesis” at Ikkan
Gallery in Singapore
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Fig. 1 A conceptual diagram of experimental

environment
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Photo 10 A subject standing in the projection area

exposed to projector light
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Table 1 Evaluation items

BT TR F -

BT L= LRy

C IR D —HEA LR

< JFATL A D < —HF ALY
CIRAYAN

C AR BN &

HIZKHT :

< JEDHL O VNN
CBLADOH DT
cELWV-ELL WY
CHEBLHEEDOH DT80
CHAW-DOE SR

CEESVH TN A

- BleD b BT CRBT 2 —RE LR
- URTF e Bk e RAlEERF -

< AE R 22— L7 WA L —E L2
Vo9y 7 ARF : AT DALY

B = RBRRN c TEMEAR T D —iEME L 722
CRLTD—LZOLLRY | W

CRETHD—RE TR | A AT END—A
W VAN T IR

ZZbhrn—DHE | Y=Vt ABE =Y =T
720 NRAA

S-SR

FEAMIIE 1~7 O 7 BeBEEEAN & U, ARSIk BE
K HMNF> TWAH A< — AR T Google Forms %
HAWTADLTHELHZ & LT

4.7 ZEEOEREH

BB OIRREITIRICB T2 K 51T, Sk 1, &t 2,
3o 3EEETD., VLT —harsovid
UTo3FEHETS.

25 Y 1 Genesis iR
a5 VY 2 Genesis B
a7 Y 3 : Genesis fik

WBRED 3 SOEELT—harTryEnen
STE¥E A, ERIHEIEICESWTHAS DY, WRE
T3 HDOEREIToT-.

4.8 FEROTrkR

Figure 3 ([ZEBEDER O 7 0 & 2 24, #RE T
FPEREEICAD , REROHED I %#5%$
R EZT %, 5 Mo T — MEE L, 50RO
B 24TV, ZhE 3 IR D RS,

B g | o | @2 | mme | mas | mme

B2
(553 (593) (593) (55 (593) (593) (593)

Fig. 3 Process of the experiment
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Fig. 11 ANOVA results for the Creativity Factor.
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Fig. 12 Results of the evaluation score among evaluation

items for the Impression Factor

Table 2 Multiple comparison results for the Impression

Factor
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Fig. 13 Results of the evaluation score among evaluation

items for the Relaxation Factor

Table 3. Multiple comparison results for the Relaxation

Factor
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items for the Motivation Factor

Table 4 Multiple comparison results for the Motivation

Factor
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Fig. 15 Results of the evaluation score among evaluation

items for the Creativity Factor

Table 5 Multiple comparison results for the Creativity

Factor
ST{Is B oO#8 A E pfiE
1—-—2 ns
1—-3 ns
1—4 ns
1—5 006 **
2 -3 o017} *
2—-4 ns
2 -5 000 **
3—-4 ns
3—-5 ns
4—-5 010} **

5. 4 FHMERE FHOFMAEROLBICETHEL
HI&RE T :

FIGc B 2 3P T8 H B o bl B L <, Fig.
12, Table2 MBHFFMEEAENKEL 2 207 L—7C
DNONDZERNDLND. IA—711F THLADD
51 EHLEEZOHD ) IRPV] DOHERSNATY
L. FlA—7 20 [ELW) TEAW) 2o
b5 RFe) AR »OEREN TS, 7
N—7 1 OFHIEIZTRMTH D 4 b L iFEhLL
TTh, F—7205HMEfEIETNTNE 5 LLET
»%. E£7z, Table2 BT L 51, ZA—710DF
MHIE B M Cix E DA S bE T HLHFHICHE B

e, Za—7 212l Th, FHMEEABTIEE
DMHBEDLETHRHEFMICHERZIT R, &5

TN—=T1DOWTNOFEEE & 7 v—7 2 OV
NOFEGE H B OMAEbE L 0N HEICEET

B5.

Tbb, ZA—7 1137 — MEEIZ L » TRWEE
EREF SN DFMEHETCHY, FA—T 2157
— MEEIC X o TEWEHGE A 5 D FEAGE B #F
Thd. JA—7 1 IZEENIFHMMERL S, Z
ol THEZRPE) CELFIEE Ths &5
2B, FlTN—T 2 I ZEENHFHMEB LD,

INHIET— MEERICER OGNS X S THERE
H7etk ) (B LFHMEEE CHD EE XD, T4b

HIZORERIL, ZZTHWE [Genesis] &V 5 BT
F7—= "N, T— MEEIZ K o> CIHEHER R RO
HEWBREICH 2 TN D LREIRIC, BT
EWVWIHIBERTEHAROEEE G525 0D, HIKT
LEAE R BTG A TSI EERLTWD,
V97 AR+ :

UZ v s ARFICE LT, HIRREHIEEZEEH
e TIX72\ A%, Fig. 13 B8 LU Table 3 5, FFIEH

NI N—TF1:TZLTH] LT —T2: RETH
B ThHE W] WD 20D T —FT4 T
HEHETEND. FIRKT ERERZ, ThEho s

N—T DNERTOFAGE B Tld & D#AE I
BOWTHMEMICAERZITRLS, Zv—7/HTiX
W OFFEE A B OMAELE L EERENH D.
FIRIK 1 & BB 2 HI T, 7— MEE T TR
BWThHD DIV LW IERFNRREEXS.
ERIFEIZ, [0 %) LW ) HF BB E IR
LT, TRETHD 4HETH D20 (4.14), &
DT 5 EWVD BERROBRBICE L TP meLR
RMIZELEESTWNWDZ EEZRLTND.
BT RETF
FOREAT T IR 112 B LTI, Fig. 14 38 X O Table 4 7>
O, iHMEE BN 7 Vv—7"1 : BEFAT 5 | [HF&LRD
) ETN—TF 2 TBENET ) THRET D] L)
2ODTN—TIThhD. L TREET S OF
Bt DWHIEIZ 4. 16 EHRIETHD 4 LY EVWET
HHTDINERS E, T—71 BT 5| [4F
FLNDL ) LT —7 2 TBEHRBET] L) 2
ODDTN—FIyinD. HIGRRT L RkOE 2
WCHRIE, T MEEE, TREET S TEaLab
<) EWOIERFHRRDOEEZ 5 250, TEHN
Y L0 ) BERICE L TIITRETH S 4
i (4.05) THY, BERKEHED B XN
LERLTWD.
AIEHRF
AEMERTFICB L TIE, Fig. 15 3 X Table 5 2»
O, ZNn—71:THET S, AT D), IA—7
2: =N AND ) Wb R TED. 2720
[V — I AD ] OFiENTRETHS 4 LV &
W (4.12) T ED, TRERS & —T 5 IR
SELZR. TV D &, BEME S W S O RV L
~JVIZ B L FHME H OFHIE DY, Wi N E
Thsd 4 E0EL, BRIZE->TIE U EOfEL 2
STWAHZ L1, lGenesis] &9 7 — MRS
DOEEDOBIES VA D EIERERRIE H X D
A>TV DHZ EERLTND.
EZEOELD
DEOHEREELODDEUTOLICEZD.
7 — DB E LT [Genesis] EWHIEEZFD— AT



HDHHEMFORELI-ET AT — 2 HWTEA
B2 EREME 2R T L, 7— MEEREHREICED
LORBREEZ DD EEBR L. TOME, 7—
MEESEBREICIEZE LW THAW 20 dH 5 )
MRTF7e ) MEPERZ ) TRECTH 5] D kv M
ST % | [Efar s o XL 9 s 2 5 % 5 X,
HLADOHD TELEZXOH D] THENV] [0
T5) BB O L9 RFMEEICEL TiTA
DEREHZTCNDZERHLDICR -T2, HiEE
R FH RO, #%EE B FRRRORKE L4
DB E, T— MIERERZ LAV TORDEE
(BEo&LtEs-oThbonhb Ly 2525
& RIBIC HERIZR LA L TORBEOREE (B &
EEoThbnnb L) RIS EEZ L
TWABEWNWS ZERHALNIR ST, ZHUIARNFIE
DRANCEHE LI NEIE SN Z L &R LT
5.

6. £¢

7= MIADOLIZEE NS, A ML AR L
DRELIAALTWHREZRE LY TR H D
ZElE, TNETOMETRINTE . LFEFFIC
BOENT — MI A% O S22k, Sv
Bz p L BMio&ESERFZLELT— MEMZE
BT HANTDITERICE L TS, BTS2
TEZ TELWITREBIIV] &) EIEE 5 &
EZTOTIERWEAY ). L LEITHNR, 7
— MIREERBRLIZAXIC NI U~EF &Y
e, BROKEDLE AL IH AT 2 0k
SEOD TIXR D

AWFGEFED L O REZ T NPOEAX— L. T
— MERE LTIE, EEDO—ANTHD MM FOH
fEL7=Genesis] &\ 9 BT 4T — MESZ Wz,
AL, TRAEBLZFH L CHIELZT — MEM,
Th, AxIZEEMICUK - B2 EOKFEIZH
DLEEEMETL EEZ DD, RIFRICIE
BFHThdrExbNS.

EBRENIZC T 0V =27 4 —TIEHBEOEmICET
FT = EBEEL, ERENZOMD L ITEEE
MIZA>TT— M2 BECTE2BRELZBELE. £
D XD RBREOHR T, THREZEMOIMI SR 1T
S TCT— bEEET D), [BREERICAS TRHR7IC
JESTT — MW ET D), MHEEERICA- TRIC
EoSTT—  NelET 5] LW ) 3 DDFKMET2T4
DOPHREICT — FE2EELTH L, LB & 1T
STHbotz, FHEER & LTIE, EE5LM8T7—Fh
DEFOER DR EZFTMT DEEICHNTN D THIR
WA [V Zy 7 AR TEEA TR TAIE MR

F1DAODDTN—T 5705 24 THH OFEE %
AWTHBREIC TERCIMIiLTL b o7

F9° 3 DOFHMSAFM TOEIZ DN T T A A
WCTHRIELT- & 25, 3 DO HHcEE %
NI —EEBROD TRV EWVWI RIS LN, 2
DFERICHESZ 3 DO N CTOFMEFERZ L
RERERWAZ L L LTz,

WIZ, FHEEMOENEENE D DERFEL T2
TORER, FHMEEBEN 2 2O 7N —TIZF/T B EHM
HEH (BIOIA—TICBES2VFHEEE) 22O
EINDI ERbMhoTo. FT7N—T71 MRk L
TWADRHMBE B X7 — MEEICBEDL S TIERFEN
Ry OEIFICEbSTEY, JVv—7" 2 2L T
WADRHMIE BT THEBZRMR] ORIEFICE D> T
B EWbnolz. 61T, FBERRPOBEIC
ML CITEDOKE 2T 2 DICK L, AR
OFFICEL TTADORBEERET 52 &b o
7o TR R ORAINCERE LI TH D, [7
— F B AXICELSICEDD L9 RBEHOEDRE
HE 2D ERRZ, O THDIMI DL D 2R
WO EEEEZG25] & W RENIE LW
TEEMRELTZZ EERLTCWD. b7 — |
DA OLICREFIZHT DL NI Uv~vEslasRI$Z
L, BRI T 20X A AT B 5 R
TWBZ EAERLTWS., ZOEWTEE LA D
WET = ThHD o FETATIE] ZHWT
B8 BEHR 2 HUE L2 & OIEYMRFEH S - &
EEWRLTND.

7L, BRIV OO A THIRB A>T
5. —20%, =7 — b2 Genesis &V 1 FEFHD
T—MEMTHDL EWVWS Z & THD. Genesis 1L
T—hThY, Bk - FEEREOKFLOHL A%
FroTRBY, KIETHWD Z EDIESMHICE LT
LT TR AT, EDXH7%T— FRIE LA DR
BEANZDOLZBIERITON, b LIFEREET
— b B ED XD R EE A FF o TV D D EAERD
THEHELRMETHS. b7 — MERZIERKLT
W ZEICEsTZoOBEEHLNICT HILENH
5. by —oiRtREICEb L THD. RIS
THOWIHBRE L RHRZOZAETHY, 10 8%}
NHE20ROFHTHD. KEFRBRLTELT, £
77— MEEORBLTIFEERW. 2ok ) ek
RE AR THONICRERN B E RO G
BELHECTHD. HRELZES LY, e AR
DXV RBROEERWHRE X AVIZEREITH
ELMETHLIEEZLND.

WEFALIZE &, 7 — b &K OBRRIZH L WFsE
HETHY, SHEDERLITIZONHTOMAL
KO THEEITRH> T TETHS.



# O

AR 2 IR T HICHTZ>T, WAWNS L TR,
TXEEG ST, IR KA PrRIEER S
L OIFTR AL — 8%, [RAFEETE K S EMsE &
B — 2 — R R B T 5.

S& Xk

ARATESRR « AREG 55 (2009) : Hitdek o> & s ¢ 55 & REAS &
L7z 38E T v 2T & - Zht OB, M2 4%
SFmCHE, No. 11, pp. 215-224.

L3872 HEART BhH3K  (2018): https://www. sbs—
promotion. co. jp/heart—bosai/

BIl@d& « R (2019) « Ak ISR 7~
U IEF hv) o s taRiE—aIy P AR
Larsy gy —OMEEN— EBR{R
DERZERFZE, Vol. 58, No.2, pp. 135-146.

FRIEHE - RATooHL - SARHET - BHENT - HILEE -
T FFefk - VHEFRETE (2017) © A~k - 77U THEE
HREEEORMER R A E 2 5 (2017) : KT hL) @
S L DA, FERLBL ARG IGE, Vol. 58
No. 1, pp.205-214.

WA — « A « FEREE(1999) : 7 — L EFHR
ERWICHUESIRBEY 7 b =7 OB L ZO
FEAM, Mol e xmm SCHE, No. 1, pp. 145-150.

T - HEERE(2016) 1 T — R&T Y/ mY—
DA THAXILZAI D, BFHEHRBETRRE,
Vol.99, No.4, pp.295-302.

TR T - T R G - ) -ESE - 1L 5
k< AT - FEE R (2023) 0 NOBEKERR A &
57— b ARFR, FEKRFPKBIEFTER, 5
66 5 B, pp. 11-20.

R ELT - PR T BT IR - A L (2028) 0 T — b
EIT =T 4 AT A 2 VT LEFR O LEIREE
DB DHTIE, TR FDS KA TEFT R, 25
66 & B, pp.21-32.

AGC glass plaza (2020):
https://www.asahiglassplaza.net/rg_report/10th_interna
tionalcosmetech/)

Beard, R. L. (2012): Art therapies and dementia care: A
systematic review, Dementia, Vol.11, pp.633-656.

Burkley, T. C., et al. (2000): Information processing and
PSTD: A review of the empirical literature. Clinical
Psychology Review, Vol.20, No.8, pp.1041-1065.

Berkowitz, S., et al. (2010): Skills for psychological

recovery. National Child Traumatic Stress Network,

National Center for PTSD.

Bernard, P. S. (2015): Fluid Dynamics, Cambridge
University Press.

Cage J., et al. (2016): John Cage/Milan Grygar: Chance
Operation & Intention, Kerber; Bilingual edition.

(2023):

https://www.barewalls.com/posters-art-prints/disaster-

Disaster prevention, art
prevention.html.

Fushimi, M. (2012): Posttraumatic stress in professional
firefighters in Japan: Rescue efforts after the Great East

(Higashi Nihon Dai-Shinsai),

published online by Cambridge University Press.

Japan Earthquake

How art deals with disaster, from Guernica to the climate
crisis (2019): https://edition.cnn.com/style/article/art-
dealing-with-disaster/index.html.

Kotoaki, Y and Kuwashima, R. (2012): Effects of the
Higashi-Nihon Earthquake:
Psychological Changes, and Cortisol Levels of

published online by Plos One,
https://doi.org/10.1371/journal.pone.0034612.

Landau, E. G. (2010): Jackson Pollock, Harry N. Abrams.

Mastandrea, S., et al. (2018): Visits to figurative art

Posttraumatic ~ Stress,

Survivors.

museums may lower blood pressure and stress. An
International Journal for Research, Policy and Practice,
Vol.11, No.2, pp,123-132.

Munson, B. R., et al. (2012): Fundamentals of Fluid
Mechanics, Wiley.

Nakatsu, R., et at. (2023a): Construction of Immersive Art
Space Using Mirror Display and Its Preliminary
Evaluation, The 27% World Multi-Conference on
Systemics, Cybernetics and Informatics (WMSCI 2023),
pp.434-439.

Nakatsu, R., et al. (2013b): Construction of Immersive Art
Space Using Mirror Display and Its Evaluation by
Psychological Experiment, EAI ArtsIT 2023.

Nakatsu, R., et al. (2024): Effect of Art’s Increasing
Human Creativity and Motivation When Viewed in An
Immersive Environment,” Proceedings of HCI
International 2024, pp.196-213.

Schall, A., et al. (2018): Art museum-based intervention
to promote emotional well-being and improve quality of
life in people with dementia: The ARTEMIS project.
Dementia, Vol.17, No.6, pp.728-743.

Shimizu, S., et al. (2000): Natural disasters and alcohol
consumption in a cultural context: the Great Hanshin
Earthquake in Japan. Addiction, Wiley Online Library,
Vol.95, No.4, pp.529-536.

Shinfuku, N. (2002): Disaster mental health: lessons

learned from the Hanshin Awaji earthquake. World



Psychology, Vol.1, No.3, pp.158-159. https:/ja.wikipedia.org/wiki/= K77 /L K « A 7.
Smith, J, Lim, T. T. eds. (2012): Flow Visualization: Winner, E. (2018): How Art Works: A Psychological
Techniques and Examples, Imperial College Press. Exploration. Oxford University Press.
Tosa, N., et al. (2017): Genesis: New Media Art Created
as a Visualization of Fluid Dynamics. Entertainment (R ZIEH:2024% 8 A 30H)
Computing — ICEC2017, LNCS 10507, Springer, pp.3-
13.
Wikipedia, = F 7 7 & F « A v 7



