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Evaluation of soundscape preference in wetland park

YE Jing, ZHENG Junming, WANG Hongda, ZHENG Yushan
(College of Landscape Architecture and Art, Fujian Agriculture and Forestry University, Fuzhou 350000, Fujian, China)

Abstract: In order to quickly understand the impact of objective sound environment in wetland park on people's subjective
preference, sound pressure level data in the area and subjective score of soundscape preference are obtained through sound
walking experiment. Taking the dominant sound of measurement points as the basis for the classification of soundscape
types, 11 types of functions are selected to fit sound pressure level and soundscape preference score. Root mean square error
(RMS), chisquare and Akichi information content criteria (AIC) are used to test the accuracy of the model and the fitting
models with various kinds of soundscape preferences are superposed to construct the soundscape preference evaluation
model (ESPWP model) of Wetland Park. At the same time, the model accuracy is tested by goodness of fit. The results
show that the sound pressure level is negatively correlated with the scores of three kinds of soundscape preferences (P<0.01).
The mean values of preference score of biological sound and earth sound are significantly higher than that of artificial sound,
and the pressure level of artificial sound is significantly higher than that of earth sound and biological sound (£<0.05). In
the fitting model of preference degree of each soundscape, the earth sound and biological sound are relatively inclined to
the conic function model, and the artificial sound is inclined to the inverse function model, and the goodness of fit is 0.90,
0.81 and 0.87, respectively. The threshold values of sound pressure level of earth sound and biological sound are 43-45 dB
(A), and the preference score of artificial sound decreases with the increase of sound pressure level. Due to the index values
of model accuracy detection R*=0.73, the ESPWP model is a high-performance model, which can easily and quickly convert
sound pressure level into subjective evaluation value of soundscape preference, to provide reference ideas and data support
for the optimization and improvement of soundscape in wetland park.
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Table 3 Acoustic parameters and details at each measuring point
W PR F3EH A 75 K 2% /dB(A) oy
1 HuBk P K K EE R 53.57 1.39
2 A 0t Ly, RiE 49.60 1.71
3 A Ly EUCEENN ) B 45.07 4.46
4 N7 AL A RE 54.70 1.19
5 Hugk = K KA SRS PR 42.70 4.58
6 HuER SR I PRI B S 40.90 4.13
7 G/ Ly s Ly, R KGRI 41.13 4.42
8 N Jt T T KU I B 49.50 1.48
9 N R HARA L P 42.70 431
10 Ay B R S B e, L 42.43 4.21
6 *4 BEREFEITSS5EER Spearman HHX M ST
Table 4 Spearman correlation between soundscapes prefer-
a a ence and sound pressure level
“ T. PR ) PSSR TECES
4 b ET R ~0.913"
l;)': — . R .
i i HuEk v 7
=
L L MR FH -0.807"
IS N T
@ 2f N 83
MR FH -0.518"
A
N 105
VE: ML 0.01 2 L EECUR).
dhERFE NI A x5 EREFETSSEERIEGHER
TR Table 5 Soundscape preference degrees and sound pressure
2 PRI S B RERES) level fitting results
Fig.2 Soundscape types and their soundscape preference degrees IR BT N TS SUERE AR S
60 AT VPRI PRI PR AR
R P R’ P R P
LeME% 083 000 086 000 0.64  0.00
10 X 0.82 0.00 0.87 0.00  0.62 0.00
% SUITIE 0.81 0.00 0.87 0.00  0.60  0.00
= kMg 0.90 0.00 0.87 0.00  0.81 0.00
@ =g 090 000 087 000 081  0.00
£ 20} Haihsd 084 0.00 0.83 0.00  0.65 0.00
TR 0.83 0.00 0.83 0.00  0.63 0.00
S h £ 0.82 0.00 0.82 0.00  0.61 0.00
0 ks 0.84 0.00 0.83 0.00  0.65 0.00
> =3 —+= = A
HERE ATE A fRAuihZ: 084 000 083  0.00 065 0.00
b= L] WK 084 000 083 000 065  0.00

BI3 AR S A s

Fig.3 Sound pressure levels of different soundscapes
B, HhERFE A RS I OO =R 2R I R — 2L
BN AR B 8. 0.90 0.81(W# 5 ffan); AL
FE R B A WRR A, O =l 261 R AH
A, R iR S 0.87.
23 RELERERE

MEHR = 2R 5t R B )RR BUS T AT 1 7 iR

ZEs RITHAIC k%, g R siAR e, 15
TR PR TRUINRE P R o BRI AR A 7 R 2R A
(K135 77 AR 22 5 R 7 i 2 1 b = vk dh R A A B
HUARE; NTAUREERITRIRES KT iR
ZEH AR A RBUS R R BARE ;. HhERS 5 A
TR VR R AR TR () ATC B AN = Yk il 2 A TR — 3,
S AIN-102.78. —113.11, AT BRARA, s
YR ZR AR ) ATC{f BE = vl 2R A58 B e 1 A



738 Moo HOR 2022 4F
i, H9-124.66. 7 5 EUFFEVEST 575 A4 4 .l
Rk s prow, BB EHLA DR RN EL(ER 5)F
7 B U VP B 1R E S R (K 6),  HBER &4
=
%6 SHEREFEITNMERNIREGTE = 3
Table 6 Error statistics of three types of soundscape prefer- B
ence evaluation models *”E[
% 2
\ B REAE .
== 5K ) A A — 2, .
PRFE WA e R HETIAIC) 1_%E&£k{mmxmim \
—wihZk 050  8.06 -102.78 n=T3
f@Isz—'ﬁ B j\ 32 73 0 L L L L
=Wchgk 144 38.56 -102.78 40 45 50 55
W2 050 974 —108.88 %Egmmﬂ
L WE¥ 048 906 11158 (@) HERYRFS
NI 83
TRERZE 049 9.18 -113.11 5| .
ZIRHERZE 049 9.18 -113.11
kg 055 8.72 -123.26 41 .

G 105
=W 2.66  59.06 -124.66

JE R AR ) 7 v U B AR T AR AN T = O AR
AL, NS vl ek BB A AR AR T R = 2R R 3
(U Eith

IR EX Y £ A AR Sk b s P R A A R AT A
T 5 ARG S e BB N LS 1
HFE S A R REAE G (K 4). HERE ., A
(R V7 73 75 75 F 20 9 45+ 43 dB(A) I ik B i KA
4.63. 4.60; N 75 B PF 7> B & P K 40 KT
BEAG .
24 WHEEMAEFZEEFEITNEE

A FRE BRI AR A S, #ERE. A
TR R FRAAAE . AHESIRE 1, FIm
W Bk =R SR AT 2N, MR A e A
= Uf B PF M (Soundscape Preference Evaluation of
Wetland Park, ESPWP)# 7 1) 3218 K

Yesewr = Veo T Vant T Vio = 2)

-213.76 +618.86x"' +9.72x - 0.11x?

e y RBHA TS S E VP Yior Yas Vrio
NHLUERFE . NTLAE . AWAE R EFETET: xR
AT 2

i3 0 ESPWP AR R SN E 5 52 B 17 73 2#E 4T 40
HEESHT, RERLRE AT A S, 45 R an il 5 p
o R=0.73.

3 W

3.1 ARIERFENEHFEITS

WERAE A E R B EE S T ALE, X
SRR A I SIS AKRE ;. N 24
FEE R A LA —J51H, "R H

B

B
o=
(3]

—
=

1k y=0618.86/x—10.22
R*=0.87

n=83

0 1 1
40 45 50 55
7 R /dB(A)

(b) A5

BT

& 2 -
R
1 L 7=-0.068x+5.877x-122.379
R*=0.81
n=105
0 . . y
40 45 50
7 R Z0/dB(A)
(c) W=

K4 = B A G
Fig.4 Three types of soundscape model formulas and their
goodness of fit

SREOFE B (IR L AR ) Be s 40 A R
s, AR R TN ARG, 23
MIMEE: F—Jrm, AT R BRI i
SRR SRS, NI 2R, H AR
(CUETE VP A WEE VL) PR (N S5 1 Nk = P ]
HUBFS (223 75, 38 XA A ) A 2 A
SR FC, LT Al A ERAT
PSR T NATI T2 bl B 7S S 300, AT N
MR T AR . I N TS . HhERFS
HEYIEZIE, N 5P



%5 A R PR SO A EE AN AT AT 739

15+

10 -

U FEVE 73 T

m S5t
Hr
7

y=3.112x+1.284
oF - . R=0.73

i 2 3 4 5I
7 BB VP4 S A
IS  BUALRS R B4k
Fig.5 Model accuracy test results

AN LFEHEIRFE R @30) 8 E & TAEHE
(1.19)FH7t T 75 (1.48). HSRA WG, —J7iHn]
RE RN R AN S s ek, MEH
TR, Rt ST R NS GG B Tz IX 5
[P FE PRI I, TGN T AN T 285 5
WFARRE; 55— J7 1 AT Re2 KA SR A Rege A B 0
A2 AR IE R, AR RIS R AT LAEF RN
I 26, B8 Nl S0, 7R B0 2 iR I A
o, H AR AT LR E A B U R DA I R I %
ORI PO A R S il LA VR UK, T RE
R RN PR B B B2 JE AR, B SN~
AR BEERESZ, I EZI AT TR A IR
) R
32 BEELXMNERSHFERNSIMN

=RE RS SRS E ML BRSO
TS HIEFERE . B SN0 R A
ST A R = A Vel S e A W= N
i 55 RPN o7 B SRR R R EURR FE T B, AN 2 80
W REVEA AR FEARNT TR, AT iE
BAFBRM S L, R A RAT R E R
ERReme = — M HAAIT R T, g AR W
JEZ A SR IE [ IR 52, IR AE /TN B9 A 5 R 48 B0IE
SEB - RIBEAE G WHEY) . KRS HARERER S
(3G, AT Y SRS RS B AL AR

AR AR E, HERE FAY) 7 V5
H5EERE ZIRRELR, NLTERIF SR ER
IR ERER R (B 4). HiERAE MY S LS RSN
43~45 dB(A) W VP I8 Bl B KAE, 2475 g it
45 dB(A), Bt A MR, TR R, BIE
SRAE R R N 43~45 dB(A). # BIE P 2 BRAR )
JRIA, AT REAE S s g0 K AS N AR T AN O 1) I
B, NI ENESZ =4 T e . AR
P2 P R R 208 46 AB(A)S, AT A BHK E 17

B, SARXERG RS, — 7] ek At
F SRR, 7S 0 FIA RS b A e A R X
Al H—TJ71H, TR A SR AT I A
TR TR TS BE AN R . N TR AR 75 R 4 K
PRI PPor PR, = 2RO R. ATREFI AN
TR PRSI il P S M R 2 5] S 3
B, AN AR AN 2 R, BRI R /N
VLA FE 1) s e 2 B AR Y, DT 2 e A6 T 1%
KA S ) B EE)
33 EHAREEREFETNER

VA 8 0T RS (B, AR A [l 5 5
UFREEREAT T WSS, (EIRh A A3 K, RN AR BT
TG HAE N AR . 7RS5BT R, 3
BRAE L N VAR E RPN A R K n]
i50.90. 0.98. 0.91 50.93. 0.91. 0.92. % ifi
5, AWFEIPLE BTG, AR, s
XTE A VPR AL AR AT, ekt 22
H5RERBITHRNE & R BRI AT
1B R4 5 I sk B BT A R ) 2 A ek B VAN
AR, RS LR ZESR, —J5iH, RS
B SR EIE — 2 Rt PR
AR FE R, . EA AR E YRS A
TR BN YR 3 TR0, A — 7T, A RE AT AR
RIS 5, B A b DAk 9 3, ABFFTRE
M A AT R, B MM AKIEEAE i,
PR EE, I8P O AR DL K 455 RS FE 1 2
s

ESPWP RIS BE RGN R*=0.73 KTF0.7, J&
T REAR AL, BRI RE R AT . TE SEBRIB A
A AT DIFEAN T JE A S R A (i mt b, (R, #E
B HRE P R R IX — 5 st 2 WL 10 R AT 76 5
B S 0 FE E PPN AT 55, )2E T ASLAD Uit 25 1) L
HUIRAS, AR W A ORI ¥ 5 A fR it
2%,

4 45

LSRR A P IR R, RS
MRV = FH KR AL, [RGB T (1) 5HF
R 5 SR R B T B UG A
HHERFE R EHE ST A LERE S5, A
T A TR A8 B S v T ER A A A= 0 75 (P<0.01)
TZEER AT DI T 2 I 7 S0 AR A S 3R TSR LR
PR . (2) 18 H H Al vk, I8 11 SR B Y
XV M Tl () 7 ) 5 S S S i AT A b
B, HFEREBARIEE. FHIRE. SAERRE



740 B

R

2022 4

HE NI (ATC) X B F 3 22 MU, 5 FE BEAT R0, 45 2R
RYPERFS . B AR+ ok th Ze e B, 7
JEZ I R{E N 43~45 dB(A), A 75 i T35 i 5L
PR, B R KPP B ST kshie, 12
2 el vh M ER 7S 55 AR P T 2 R I 4E 43 dB
(AYCLA, TR I 2 ) N T 7 0 75 s 2. ) DL
FENGE P YRR A SR A DABHL R R A5 (AR N, BE A
LSRN EERICUE 9 §=FATER= L NI
KR AE),  PASS AR A 25 N R i) ST R . (3)
I =R R S A AT B N, MR
O el 75 55 B FE PP R (ESPWP AR A, i K
Kris, AUy mEVERERA, W] LUK R A
AN NI EMEIFFEVE 7Y, BEMTESE ., Pl
TR ] R L Ty (R RO S SR, iR
i AR, JNImH A D B AR SO SR TR
PR S IR, TR B E T RS
FIBONEDIN 3T, AW TCRIPEH & L5 7 AN
B, FRAERUEFEANANEQR0~35%), il
LR G TR T SRR T 2 el 75 5
IAE= S

SR SR A I R R AR, AR 75 55
FREEF A S EE . PRI R ESE, 5 R 7T+
Kext BRI T L BV K 5C R R IT I
BE— D PR A el P SR A FERE R KA R, LA
TR S A S G s

2 £ x M

[1] LI H, XIE H, KANG J, et al. The Urban Park Soundscape in
Mountainous Cities: A Case Study in Chongqing[C]//INTER -
NOISE and NOISE - CON Congress and Conference Proceed-
ings, 2014.

[2] MEDVEDEV O, SHEPHERD D, HAUTUS M J. The restor-
ative potential of soundscapes: a physiological investigation
[J]. Applied Acoustics, 2015, 96: 20-26.

[3] FNBABH, 4804, Tedl, 55 . 46 Z0m b A O 75 50 T A
FeJR 7R T, iRk, 2020, 18(3): 287-293.

SUN Mingyang, ZOU Yuanchun, YU Xiaofei, et al. Investiga-
tion on perception of sound quality in London wetland centre
and enlightenments[J]. Wetland Science, 2020, 18(3): 287-293.

[4] Acoustics-Soundscape-Part 1: Definition and Conceptual
Framework: ISO 12913-1: 2014[S]. Technical Report, Interna-
tional Organization for Standardization, 2014.

[5] GKIEAK, BRI, /N B SRELE AT [T]. &I oo 2R
(B 2RRIEAR), 2007, 30(1): 53-56.

ZHANG Daoyong, CHEN Jian, XU Xiaojun. Explication of
the soundscape concept[J]. Journal of Hefei University of
Technology (Natural Science), 2007, 30(1): 53-56.

[6] LANG J. Symbolic Aesthetics in Architecture: Toward a Re-
search Agendal[J], 1988:11-26

[71 FARINA A. Soundscape Ecology: Principles, Patterns, Meth-
ods and Applications[J], 2013

[8] XL, ARIMH, ML, & 3T A e S 7 SR 2 AR

FHREFE[I]. A E AR, 2017, 33(12): 86-90.
LIU Jiang, YU Shanshan, WANG Yajun, et al. Research on
the interaction effect between landscape and soundscape expe-
rience in city parks[J]. Chinese Landscape Architecture, 2017,
33(12): 86-90.
[91 JEON JY, LEE P J, YOU J, et al. Perceptual assessment of
quality of urban soundscapes with combined noise sources
and water sounds[J]. The Journal of the Acoustical Society of
America, 2010, 127(3): 1357-1366.
BILD E, PFEFFER K, COLER M, et al. Public space users'
soundscape evaluations in relation to their activities. an Am-
sterdam-based study[J]. Frontiers in Psychology, 2018, 9: 1593.
[11] A7 . J5 T N AP W 28 F R YIG T 75 SEPR AT 78 [D]. #a /R
JE: RIE Tl K2, 2019.
XU Dongchao. Applying artificial neural network on Shen-
zhen soundscape evaluation[D]. Harbin: Harbin Institute of
Technology, 2019. [ 1 M = H SC A P = 3 3]
[12] YANG W, KANG J. Acoustic comfort evaluation in urban
open public spaces[J]. Applied Acoustics, 2005, 66(2): 211-229.
TR, R EE, HEA, 5 R SO 2RI
HORZ IR DUAR 2 AR 91 [T]. b bk, 2021, 37(2): 88-93.
WENG Yuxi, ZHU Yujie, DONG lJiaying, et al. Effects of
soundscape on emotion and attention on campus green space
—A case study of Fujian agriculture and forestry university[J].
Chinese Landscape Architecture, 2021, 37(2): 88-93.
LAVANDIER C, DEFREVILLE B. The contribution of
sound source characteristics in the assessment of urban sound-
scapes[J]. Acta Acustica United With Acustica, 2006, 92(6):
912-921.
BT, RARDS, WEINEE, A5 BT SRR TR SR AT
FEVER B AL T]. IR, 2018, 34(4): 66-71.
HONG Xinchen, YUAN Yinan, PAN Minghui, et al. Prefer-
ence evaluation of bamboo forest soundscape based on sound-
scape ecology[J]. Building Science, 2018, 34(4): 66-71.
TR, TR, B, S BE TR IR R R AR A [ S
PN FTLT]. 75 4R, 2018, 37(6): 584-588.
HONG Xinchen, WANG Xin, DUAN Rui, et al. Evaluation
of soundscape preference in forest park based on soundwalk
approach[J]. Technical Acoustics, 2018, 37(6): 584-588.
MAFFLOLO V, CASTELLENGO M, DUBOIS D. Qualita-
tive judgments of urban soundscapes[C]//INTER-NOISE and
NOISE-CON congress and conference proceedings, 1999(2):
1251-1254.
VERETT, SRR, wite, 4 sl St 7 75 5N S e
JREN W TT[T]. KGR AR, 2019, 26(6): 97-102.
XU Xiaoqing, GUO Xiaotong, HAN Feng, et al. Research of
soundscape perception in Wulingyuan world heritage site and
influence factor[J]. Landscape Architecture, 2019, 26(6):
97-102.
[19] RGP, EIEFE . AR N NAR I I 50 F1 A 53 9% 20 1 PEA 5 A 7
()], Tesh bk, 1992, 11(4): 65-67.
[20] FREEME, KRG, B30, & . LA S hE i MR EEVE MRl 2
a3 A b R R BURE RS IR 0 B[], AR 4 2 R 1, 2011, 19(2):
168-177.
CHENG Jiajia, MI Xiangcheng, MA Keping, et al. Responses
of species - abundance distribution to varying sampling scales
in a subtropical broad-leaved forest[J]. Biodiversity Science,
2011, 19(2): 168-177.
e MR, B e, YL L P Ll R BRI R 22 O3 AT A R
[J]. AW A A5 244k, 2011, 35(12): 1256-1270.
GADO Lixia, BI Runcheng, YAN Ming. Species abundance dis-
tribution patterns of Pinus tabulaeformis forest in Huoshan

[10

=

[13

—

[14

=

[15

[}

[16

—

[17

—

[18

[t

[21

—



%5 A R PR SO A EE AN AT AT 741

Mountain of Shanxi Province, China[J]. Chinese Journal of
Plant Ecology, 2011, 35(12): 1256-1270.

[22] B, SRR, AT . A LA R B Y B VR A R 7R
YR 2 BE Ak R[], R AE AR, 2012, 36(9): 923-934.
YAN Yan, ZHANG Chunyu, ZHAO Xiuhai. Species-abun-
dance distribution patterns at different successional stages of
conifer and broad-leaved mixed forest communities in Chang-
bai Mountains, China[J]. Chinese Journal of Plant Ecology,
2012, 36(9): 923-934.

[23] 13, 3%, S8 . 5 4 m AR T 2 B2 (1 23 A 1% R
[7]. &4, 2009, 28(8): 1449-1455.

REN Ping, WANG Xiaoan, GUO Hua. Species abundance
distribution pattern of forest communities on Loess Plateau
[J]. Chinese Journal of Ecology, 2009, 28(8): 1449-1455.

[24] ZHANG X, BA M H, KANG J, et al. Effect of soundscape di-
mensions on acoustic comfort in urban open public spaces[J].
Applied Acoustics, 2018, 133: 73-81.

[25] BRUCE N S, DAVIES W J. The effects of expectation on the
perception of soundscapes[J]. Applied Acoustics, 2014, 85:
1-11.

[26] ZHANG D X, ZHANG M, LIU D P, et al. Soundscape evalu-
ation in Han Chinese Buddhist temples[J]. Applied Acoustics,
2016, 111: 188-197.

[27] JEON JY, HONG J Y, LEE P J. Soundwalk approach to iden-
tify urban soundscapes individually[J]. The Journal of the
Acoustical Society of America, 2013, 134(1): 803-812.

[28] JEONJ Y, LEE P J, HONG J Y, et al. Non-auditory factors af-
fecting urban soundscape evaluation[J]. The Journal of the
Acoustical Society of America, 2011, 130(6): 3761-3770.

[29] Z= %, WRIK B . R 55 X P st bR AN 55 0 B WF 98 [0]. R SRR,
2019, 35(6): 141-148.

LI Rui, OU Dayi. An evaluation and comparative study on

soundscape of tourist attractions[J]. Building Science, 2019, 35
(6): 141-148.
[30] SHU S, MA H. Restorative effects of classroom soundscapes
on children's cognitive performance[J]. International Journal
of Environmental Research and Public Health, 2019, 16
(2): 293.
ZAe RIS, BGPTSR AR T P SROML R U R A
PEA[T]. Ml RL2E, 2018, 54(6): 9-15.
LI Hua, WANG Yuging, CHEN Feiping. Evaluation of tour-
ist survey of soundscape in Meiling national forest park[J]. Sci-
entia Silvae Sinicae, 2018, 54(6): 9-15.
[32] T-IHHE, RRAE, ThE . 30T AP AT 4 2% ) v A 30 78 S50 N 0
A T]. BN, 2014(5): 8-11.
YU Boya, KANG Jian, MA Hui. Effect of design factors on
soundscape perception in urban pedestrian street[J]. New Ar-
chitecture, 2014(5): 8-11.
[33] AMATI M, GHANBARI PARMEHR E, MCCARTHY C, et
al. How eye-catching are natural features when walking

[31

—

through a park? Eye-tracking responses to videos of walks[J].
Urban Forestry & Urban Greening, 2018, 31: 67-78.

NORDH H, HAGERHALL C M, HOLMQVIST K. Tracking
restorative components: patterns in eye movements as a conse-
quence of a restorative rating task[J]. Landscape Research,
2013, 38(1): 101-116.

YOI, AW, ARG SE . He T SDVAM B AL I 3 7S SO PP A 5T
[7]. #h 4, 2018, 36(11): 42-46.

FAN Honghong, LI Hui, REN Jiahao. The sound landscape
evaluation of Xuanhua ancient city based on SD method[J].
Huazhong Architecture, 2018, 36(11): 42-46.

HENSELER J, RINGLE C M, SINKOVICS R R. The use of
partial least squares path modeling in international marketing
[J]. Emerald Group Publishing Limited, 2009, 20: 277-319.

[34

=

[35

[t}

[36

=



