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Research on Audio-Visual Perception in Protected Areas Based on Experiments
and Grounded Theory: A Case Study of Wulingyuan World Natural Heritage Site
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Abstract: As an important aspect of acoustic environment perception research, the audio-visual interaction has
been put under extensive studies from the quantitative perspective. Only a few qualitative studies have revealed
the audio-visual interaction mechanism. Taking the soundscape of Wulingyuan World Natural Heritage Site as
the object, this research, based on the conclusion of “low audio-visual matching in semi-natural environment”
obtained in the previous studies, selects the semi-natural soundscape with low audio-visual matching accuracy
to obtain 72 effective samples via audio-visual experiments. It analyzes the audio-visual interaction mechanism
based on the grounded theory. The results reveal: 1) The audio-visual matching is related to the advantage
perception. In audio-visual conformity, the subject’s hearing is more likely to guide the vision. In the case
of audio-visual inconsistency, the vision is more likely to guide hearing. 2) Visual judgment affects acoustic
evaluation. For the noisy-quiet emotional perception in particular, visual judgment is more important than auditory
judgment. 3) The sound source type is an element to judge the environmental authenticity. The breadth of visual
elements and the distance of sounds are also complementary factors to judge environmental authenticity. Based
on these findings, this research puts forward suggestions on the management of the existing acoustic and visual
environments in the Wulingyuan World Natural Heritage Site and similar protected areas.

Keywords: landscape architecture; natural heritage site; soundscape; audio-visual interaction; semantic analysis;
grounded theory
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Tab. 1 Messages of the four sound clips
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Tab. 2 Grounded theory coding principle
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Tab. 3 Axis coding process
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Tab. 5 Examples of visually induced auditory coding

ane=r Tass vcpats HES LG RELGIT oS RIZS
“OTE] T A AR KR K, A25 S0 AFSHE AL YEHRH
Wit# 18 AWM 2 ML AR A aabd ;ij ______ s CO SEAIIEELR
{0, BSEIRYGL T kIrE5. ’ I
RIS, B o A B
ﬁ{EﬁE%E’J 50y, ,mmﬁlﬁg A20RIER A TS (» ) 1M P RS R
N W, SRIF A — AU AN 5, A 2
W& 22 LT e aab8 B ¢S]
L)L A, B 4T o o CO PSR
AR i M. ’ TERA e
Wk Mz
T T
& &
& &
2 AL 2 AL
& &
i i
B ® an
0 5 10 15 0 é ]IO ].IS
R4 ST ION
1 WA 02 W BRI 4

4 AR B RSN RRAIFM RS L

Comparison of word frequency in soundscape perception evaluation caused by visual elements

o T B =S M 8 4k, FE0T & I
AL AL, TR B M TRTG . I
EBESHE R Z; DATREL AL
Sy BT AT DT RC Y, IR H o i ) 0 A e
A€o

4 The 5

A G T 7 52 sh Ak 12 1 SRR
B LT ISR BERR R O 5516, MEER T ThpEvE
tH L SR P — Bk (R B, AL
Bt A —— T ELSIRT B 2L W (B
SIBEFTUTR, LA RO R A
F4MHT, 5t AR T 7R F (LA T
WAL 1) PIUFICR S RRATE 3¢, T
P R0 T i o8 5 BT 5 5 | S, T
T AAE (5350 T 5 A3 B 7 58 5
2) AEHIE AT ZIRA, TR T2
{1 — DX — R 2 R, HE ) 7 LT 5
FIWEE A 3) WS TEE T D SRR DL
P T UL R A B B (. Lk
RIS BN T M7 28 B R MR IS 123 1,
FIE SCPURR BE 6 45 MR 58 77 1 48 AR T
REEEHSIE B TR, AT, TRy

B SR IR MERE R, I IR M &P T
PREZAMEIRS, ADPFeEELIERR AN
FEAKREATHTGE, A — &R A%
BEAFITST, U Hong 55 ™ 1) 20 (346l 7 ft BUAEE
A Pheasant 55 1 14 20 43 £ 7 3 Ji7 25 4 AR
(RIS AIATTE 38~71 %), IR IR AT AEH.
SRR AR L M, HARIT TSI R IR
SRR 2, DLt —2 U1
BRSPS T

BT BRFR, AR DL 5
AR N AR A PRI L B %0 R 7R
FET: PLBEBEIEUR R SRR A IC RO R R 200
FAE, AR ER 7 DAY DG FC 1 e A1 2 R
W BEIREE & B RLBOR . BT

1) T AR XRS5 AR
FEZS[R) b FEH G AOARAE, AT DG FC A2 R i
7 s 7 88 DR T B AR P D0 A 528 7 s N AR
Wil o NLAEIE 7 ORI AT 3 B Bt i
HAR AT AL, BN P E . BUREYR
05 IX A B 24 Bt & LA 2 S B
FOLT JE IS G B2 el Y XS
fufE, RPN, A EARSERS
BEEAE R, M T S SLse i 5isR A

123



| |
IIII MEEiii Landscape Architecture  2021/08

TACTE WS, PR IS, PA
R, A P S O e AL ) G R Ay i 1)
PR SR U AT DA S L0 1 R 2
2) KRR PR AR H v R DG RC 09 X
B, AU XA, R T T R R B S A
Canxt i 2R AR B T DA ) & FB
PRERZ O X B SR IR A H AR 2 7 1
SRR, (RN R PRI (4RI
FOFII S ) AP S AN AT s . e H
SRFFIEIN . H H AT R SRR R5eIX. (b
TIAEIX), R NS (52, Al
JFR M 75 17 5 S5 14 5 SR B S M I S AR 7
JERIERE, DI O X I B AR #
3) KFARTHEIR R HAR——DCR X
B ngEWIX . g Z4 R X)), A
AT R, SEZSEIREAIE |
L i S A I 2 T LR, S NIRRT S
LSRRI B 1 T 5 M AL R R S
SR N T RN
AU 25 JE AR | 5 HE T X IO AL
PR ST 5 A5 52 00 e R S O AR
SR ERBL RS . XL H%mﬁmmmﬂ%
MR R, W RS, kA R
m,ﬁﬁiﬁﬁmﬂﬁﬁi,ﬁﬂ?mxﬂ
RGBS IR 52 TR 09 X8k, R
FLI ARWESEEX, NS
B BRARAR ST T 5 5

i£%% (Notes):

@ 25&KELIARIRER. BE. kFE. NEEMN. £
ARy EYMEZTRE. £YRZE. £UEERAR. £HRE.
THER. £%%. 8%, gaitk. BEZ. BREF58
EF L'fﬁix WEHL BUARSTEE 19 M.
@10 MEXERER: %H?]]E’]* XEH; B - EFER;
iﬁ%ﬂ’\]—ﬁﬂb’zﬂ’\] SRR - RFRY; FERA - R, AT
B - BAR, B - Wi, BURK - SX¢H, HIER -
ZEWMR; ERH - B

Sk (References):
M T ReRFESE M)
1983.

2] e, ERIE, % ISENERARPHBFERE
HMIBZERISIE: PUR BB FIE =16 [J]. R EHK,
2019, 35 (8) : 28-33.

[3] XU X Q, WU H. Audio-Visual Interactions Enhance
Soundscape Perception in China’s Protected Areas[J].

B EEREHEE LR,

124

Urban Forestry and Urban Greening, 2021, 61: 127090.

[4] RIGE . FRFHEN V] ZHFIR, 2005 (1) : 45
46.

[5] LI H, LAU S K. A Review of Audio-Visual Interaction on
Soundscape Assessment in Urban Built Environments[J].
Applied Acoustics, 2020, 166: 107372.

[6] CARLES J L, BARRIO | L, DE LUCIO J V. Sound
Influence on Landscape Values[J]. Landscape and Urban
Planning, 1999, 43(4): 191-200.

[7] GAN Y, LUO T, BREITUNG W, et al. Multi-sensory
Landscape Assessment: The Contribution of Acoustic
Perception to Landscape Evaluation[J]. The Journal of the
Acoustical Society of America, 2014, 136(6): 3200-3210.
18] JAMBROSIC K, HORVAT M, DOMITROVIC H.
Assessment of Urban Soundscapes with the Focus on
an Architectural Installation with Musical Features[J]. The
Journal of the Acoustical Society of America, 2013, 134(1):
869-879.

[9] JEON J Y, LEE P J, YOU J, et al.
Characteristics of Water Sounds for Soundscape
Enhancement in Urban Open Spaces([J]. The Journal of the
Acoustical Society of America, 2012, 131(3): 2101-2109.
[10] HONG J Y, LAM B, ONG Z T, et al. Suitability of
Natural Sounds to Enhance Soundscape Quality in Urban
Residential Areas[C]// 24th International Congress on
Sound and Vibration. London: International Institute of
Acoustics and Vibration ( 1AV ) , 2017.

[11] JIANG L, KANG J. Perceived Integrated Impact of
Visual Intrusion and Noise of Motorways: Influential Factors

Acoustical

and Impact Indicators[J]. Transportation Research Part D:
Transport and Environment, 2017, 57: 217-223.

[12] PHEASANT R J, FISHER M N, WATTS G R, et al. The
Importance of Auditory-Visual Interaction in the Construction
of ‘Tranquil Space’ [J]. Journal of Environmental
Psychology, 2010, 30(4): 501-509.

[13] PHEASANT R J, WATTS G R. Towards Predicting
Wildness in the United Kingdom([J]. Landscape and Urban
Planning, 2015, 133: 87-97

[14] HERON J, WHITAKER D, MCGRAW P V. Sensory
Uncertainty Governs the Extent of Audio-Visual
Interaction[J]. Vision Research, 2004, 44(25): 2875-2884.
[15] PHEASANT R, HOROSHENKOQOV K, WATTS G, et al. The
Acoustic and Visual Factors Influencing the Construction of
Tranquil Space in Urban and Rural Environments Tranquil
Spaces-Quiet Places?[J]. The Journal of the Acoustical
Society of America, 2008, 123(3): 1446-1457.

[16] VIOLLON S, LAVANDIER C, DRAKE C. Influence
of Visual Setting on Sound Ratings in an Urban
Environment[J]. Applied Acoustics, 2002, 63(5): 493-511.
[17] GE J, HOKAO K. Applying the Methods of Image
Evaluation and Spatial Analysis to Study the Sound
Environment of Urban Street Areas[J]. Journal of
Environmental Psychology, 2005, 25(4): 455-466.

[18] HONG J Y, JEON J Y. Designing Sound and Visual
Components for Enhancement of Urban Soundscapes[J].
The Journal of the Acoustical Society of America, 2013,
134(3): 2026-2036.

(191 BrEm . FUREICH BEEFITTE U] BEMARE LR,
1999 (4) : 3-5.
[20] ¥, MBS, #Hi#E, F RERRHRE~HER

B MR B RRR
97-102.

[J]. RzEHE, 2019, 26 (6) :

[21] D’ALESSANDRO F, EVANGELISTI L, GUATTARI C, et
al. Influence of Visual Aspects and Other Features on the
Soundscape Assessment of a University External Area[J].
Building Acoustics, 2018, 25(3): 199-217.

[22] KANG J. Urban Sound Environment[M]. New York:
Taylor & Francis, 2006.

% 3kiR (Sources of Figures and Tables):
XHEREBEEES

(R NEE 288



