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Emotional dimension analysis of soundscape
in urban public space adjacent to road

LU Xiaodong, CUI Xiaoou, ZHU Peisheng, XIE Zhuangxiu
(School of Architecture and Fine Arts, Dalian University of Technology, Dalian 116023, Liaoning, China)

Abstract: Under the background of high-density urban development, many public spaces in China are adjacent to
roads, and traffic noise seriously affects the space quality. The construction of soundscape focusing on improving
perceptual experience has gradually become a consensus, and the emotional dimension of soundscape is an important
evaluation parameter. By taking Zhongshan Park in Dalian city as a sample, which is divided into the internal area and
the area adjacent to road, the questionnaire survey and data analysis is completed according to ISO 12913. It is found
that, unlike European researches, the first soundscape dimension of public space in China is the sense of "event" rather
than "pleasure". The soundscape of the area adjacent to road tends to be "strong event sense" and "unpleasant", and
the internal area tends to be "strong event sense" and "relatively pleasant". The correlation between ISO soundscape
dimension and sound pressure level index is significant but not strong, indicating that the two parameters reflect the
characteristics of sound environment from different aspects. However, their combination can evaluate the soundscape
of urban public space in a more scientific way. This research can provide a reference for the optimization design of the
adjacent to road.

Key words: soundscape; emotional dimension; public space adjacent to road; soundwalk

AT RS TN KIS Y, Bl RIS S R,

0 515 R A B, IR T A 4 2 R PR R B B A R T
2 1G] R AR TE . © A D0 AL it 3 4 o £ 1

IR A LA R R FET A EE, BT R RS, (HERZ RF R R, (E R R T
SEERN T T . TR R R R R, B 70 dB K, FEIE R A GRS — i R
LA AIGAGE T AT E, WP ERT 13 5T FHEREEY, FEEN CHRE R SR
3 A R 70 dB(AYY. TR TAEMIGUA AL KIG R (SOFARAG A IREE T 9, (U E T AR
B A RS TR . BN ) 7 5 3t T LA (B
AT RS AL AP PR T RS9, RN IG T

YtisRER: 2023-01-08; f£[E1HER: 2023-04-09

ESTE: 15 [ AR 47 B3 H (51878110, 52278092). T IR T O Tl R 7R SR A, IR T A S R i B
1EEMEM: B AR 1977—), B, AR TN, W+, #82, #7771 HEEE Y,

AR TR P R i w1
BIStEE: %7, B-mail: 1xd3721@dlut.edu.cn IO 2R R, Y AP R A



%61

BRIRAR S T3 T 2 36 2 1) 75 5 19 I L R A 805

i IR QAT SR IR SR I, 2l — P B B R
TR T SR A IS RO B DL, AT R
XP RIS BT S A I SR . £E Russell” T 42
H B AT AL IRl |, Axelsson Z5EMMi 1 L
N1k, 100 A7 4%t 50 /N T A i i B A
16 MEA IR ERMATIME, e A REEZAW
AN IEASIRFNYERE, B 15 12K (Pleasantness) AT S48
(Eventfulness). Cain &5""JF J& (K40 37 B 78 .15 21
ANIEAZHERE, 53 5l 9 -F i % (Calmness) AT ) /2%
(Vibrancy), ] #19%s I 22 1 i 05 8 A S A4 A [R]
— VI B 74500 AR LIRSS T M s Sl
A FE N AE RS TR 5« SO AN PR A ik A7
FEME, Lu S H 18 MBI XS, H 62 M
BAE I 3 6 A [ A 3 A3 () i L R T — B0
gk,

Z )G, PRI AR R I EEAS B ik, B8 AN
I oA Ja PR AE B A A e bR AL PP B R A 4k
Y Fig i R 508 5 P 1 (Swedish Soundscape-Quality
Protocol)!"A1 [ By ks AL 2 21 (ISO/TS 12913171%) %
g, Al RN WE iR, EE1THRS8
ANEMEF, AR ST i ok 1 A PR A PR
A G HORE N RIS EA L,
Z RS B ERZ A KES), Wit
R, D AR PR G NS, i
e B R s TREL B A e 2 AT N N
SRR RS SR T ST AR T ) s FE TR T )R 5
M 22 FAT R BRI R SR N T G
A,

NI/ SR
(Eventful)

TRAL A
(Chaotic) (Vibrant)
(PN fhr b
(Annoying) (Pleasant)
A Ik R
(Monotonous) (Calm)
T 2 T R
(Uneventful)

Bl s R g A
Fig.1 Soundscape emotional dimension model'
Hit, PSR YR BAT 1 SR E A E, AT
LA ZR G i 5e s SvP i, O (AR FE M IR IR A
YEPE MR R, HERR SRR E S R, AT
PAABLH AR A SR 2 8 P S 1A B, 3RS 0T
FE) 2N, AR E st SO gt 7

. Erfanian S50 i ) 96 8 48 250 23 (1] 75 5t

17]

NI, BT T NI Z 5 SO B R 5 75 S R
YEPE MR A . Hong SE20E B3 T #8118 P 1t AT ¥ 75
S IAE LAWY, PR 1 T D REXS P 1 IR YL
RIOQEAE M, JR@ar 1A R . Kang 252
X ot 2% W) HEAT 7 S A TR P2 S PR TR, (R
TR AR EIRBE TR BIRIRTT 1
A SRS (] (R SR I IR AL, (ERHER RN T AN A X
A REF S, DO SRS B XA, [F]
I 3 TR A E e S (0 e A e, X EIE T E A
Feas(a) i E I AR A IR

Xl TIES T AL B S, AR XI5
WA SRR R, AU RIRA X, R
BEXI PR PR SR I SR . ASC B FE I B B T I
A ASEE R RIXT L, RTTF 5 R YE R A A
%5, NFREGRMMEEESH . AU RNE
PRI LA - (1) IR T30 90k T 2 3 2 [ 10 75 5 156 JaK
YT R MM, QETFETEAR, A%
()P SRR IRYERE (X ), LR BT R R}
il o WAL T AR I SR Ak AT, 3T T
PRt R, DL T

1 SIS B 5 o i ik

1.1 AKX

KA RS FRIETF R X, A
7011 km?, w2 AN REDEIX, I EEAND
A, R EEM R ALIGEh A, NERA L
W54, B2 ANANERNT . @S ESX
DL SERE M TEZE M . A R IG R AL Puid s, mllf
TR, WONACEmE R PRI E TE .
bel AR RPN %, SRALTE LT
1.2 8%t

R 5 ISO/TS 12913—217,  # iRk i% I8 — 5E 10 1%
2, (e AT B0, IR Hh R
—SERARLS, CARBIEER TR, et A Rr
AR o

ISO/TS 12913—2 FraL4g fit 1 = P AP IS £E 1)
JriE, RMOTERME S S E AR kARG
N, ik B NGRS GRS, 7
R CRABEMVIR. Tk AR BEHTImit 471
R, B CBR b fEGn, ik AR
I A A 75 S0Pl 3R A AR 2 X
R ASCEEM R T 7k AT RS S I T
. LT B ORI T AR IR ES, X 8 AN
R B R L E R AT (-2: e



806 Ao

EV N 2023 4F

FE; -1 AFE; 02 Har; 1. [[AE; 2: %4
A ). 8 MNIE TR A A HoAlE & I HE R R —
BHRKRER A, HMARBISILR. AR SCHET
TEEE T BERAE, AP AN E Y, B Eventful A
Uneventful (EI1E, 545 7 ACHER™, RHEE
77, walER T 5l N R A E R
IR ICFT IO 7 AT RIR . HAL SN E
PENRA T E R 77E, BFE I (Pleasant)s i
AN HJ(Annoying). “F-#[J(Calm). VEELI(Chaotic)-
Hi%J1H(Vibrant).  FIH Z K (Monotonous).

1.3 sk dE

Kk 23 Life 1% %% B 198 78 2R 8 QUADMAP 1A
RN “ARBEAF I I ThRe LA S e mE Y () A B BE
B9 SR B 43 Y [R5 43 H B T (Homogeneous Units
of Analysis), [F]J5T7>H7 BT 2 8] I 5 22 ROA BT 23R
MR ATREA FTANE” 2, AN S, 2T
oM, BHL AR TN X, BRI E X
I (PR IE R 20 45 m) AP 3 X 3

15 18 X35 (]G — 2% A AT A0 T8 A2 TR IR e
Fi, BEMAHEERZ: NBXESMEZANT
PAS AR B EANIX, AR % B AR TSR fi
5. B EREEMIES) . S8 P 1R 2 X
WE2 frs. WEEET st BA AR 10Nl
AL HRI A 1. 20 30 4. 5. 6 R TR T X
L, AT 8y 9y 10 TN XS, Fasigb

0 50 100 m

W T3 D I A X

(a) i A2

(b) M55

Kl2 S b 2k Sl s
Fig.2 Soundwalk route and survey sites

LR K LN 980 m.
1.4 SZIG4RZD

SZIGAE 10 H A3 F24F(14 © 00—16 © 00)#E47, iR
WREEEE, RAWEH. W NPT e, 3520
&, HpBRA-LY, LA 124, FRIE22-29%,
S ST, W IR . SRR RIS HRHEAT 105
RS 2 5E, DABRIRSCIQ M IERPE S — 8. sE
Wmrnal, BABE 5T 0, 8 AR
18 BRI 55 1 220 A5 10 R AII A5 10 Z230 55 1),
MR 58 BRAE %I 25 ARG o 5NN A 0 55 BR IS W
3min, EEEBEMEREEESHENSE. HE
LR 200 4, A ZUCIEI 200 £, Al IE
X120 7, MBI 3580 17

Z MR ISO/TS 12913—2, MR AEREA 55 50 BRI
W iR RIS, EH 5] 5 ) 2 [ B [ (R SR S A A A 2
Lo Z G FE B(Lygs Lygn Log)o BFA 55 B 5 I (]
N5 min, WIEACES N AWA6228 — 2 2% it. Bl
BB, T X A 2041 L, ,=66.38 dB,
PRifE % 0,=3.76 dB, PN X I 1) M 7S R B MH L, =
67.81 dB, FpifEi#E 0y,=5.29 dB, —FHHA I, 1
18 L ZAEI Y 1.43 dB.

1.5 BEBSHEE

SR F P A 0 3R AS 1 i) 4 B AT o
Mo BJCIRH Axelsson S5 FH I 3 B4 40 AT, 56
VI I 308 3k 7 2 e 2 ) (1) 7 S 15 R 4 5 e 75 0 4
W, FERHMZE, HHZFE FAEFEELN
A R B UL 8 AN 2 & M e PR B s
SAERT, CRAERA @AM, R IE R ORI
Bk

H Uk, dH ISO/TS 12913—3" ) Jr ik, it
FE S RYEERR 7y, o BT A 3L A R i
FORE R AR T B R R R 1 S S O SR R 4y
Hi, BN JE M e A IR 45 [alBE o A, KRR B
P T 8 A& 1 B BEAT 7 e A R A AR 1, B8 21 DA
Ao Dt K S, o P RS S, 4 R IE AT 1) 4 AR R Y
SIS, BT E AR

S,= [(e—u) +c0s45°x (¢,—c,) +c0s45° x

(v—m)]xl/(4+ \/ﬁ) M
S,= [(p—a) +c0s45° x (ca—ch) + c0s45° x
2

(v—m)] x 1/(4+ \/ﬁ)

Hob p Ay W07 185 o “BIAI” 15
QN CTBIT B o N REIT B e N



%61

BRIRAR S T3 T 2 36 2 1) 75 5 19 I L R A 807

“BINEBER/ABEEN” 555 uh “CFIRIEH
HI/ AR BT 155 v “HBIEIR” 559 m
N CHARZ R 1557

ASCAE T 3T ISO/TS 129133 [ AT AL 4L
T_H Soundscapy 56 i 5e B B YE BT, R0y i)
BEIEPRICE —4E P b, BRI R 2
TR 2 AR

2 SR IRYEEE o b

2.1 FERIFERAEEIREL

XoF I 3 X 3R P 0 X 35575 28] 14 1) 4 25080 0 )
HEAT 32 B o BT AR U Sl 4 . 7E KMO £
535 F1 Bartlett (BRE FE A I H, I T8 X 35 KOM B
N0.773, WHEBXIEH A 0.806, $HIAKTF 0.7, UiBH T 1A
LA MM Bartlett B30 1 PAEES/NF0.01, TiH
Rk BA B B E A AT 0. @ity
ZE e RAUTES, r T A X3 B 7RI
T-18 X 3543 B AFREE K T 1 E Ry, BT %E
fERE RN 71.42%, TEPNHXIRABARE T4, &
T7 ZEfRRE RN 67.8%. P IX I8 1) K T 22 ff e SR g
I TG T30 X 3, 3R BH L 75 50RO I 18 [X 385
=P

PN DX IR A s R MR 2 Ak, $RER 28—
TR BT IR ST, FARE 5 NIERM/A
MM IR TE T B AR IR IR “HE NG 107
CHUFZERM” DN B BN DO A
oy RN R B, A At A7
CEERF CIRELR” DU R BANYERE T TR
I 2510 & Tt 5 Axelsson 45 18I IFE AR —3 . Xt
B, ORI REARGIA T HEAENERE.
I, PN DX IR BT IX ) o I 3 X i o B o
R RE FEE (34.26% ) WS A% T~ A1 Ik 4 J5.(37.16%), 1T N
1S DX 3t i R A ) A R B2 (22.49%) B R AIK T A
TR FEE TR AR P (45.31%)

TV, ASCH N B ) 3 RBUT AS
5] T BRI BE A AOAE 7T 25180019, R i 8¢ A& o
Y . N T AR ST A DX S R R B —
B, XulRe S5 E; g P AR E A EE R,
WS E A . SR, B,

Pl 3 SR A A DX 35 110 A e 5 R i o % 4 2 1)
ik . B3 R SRR T R R R
R, TR RN T B ) T AR 1 R
Yo B3 & R MR AR o AT AT IEAT T R R Ak Ak
HE,  DVGRAIE R —4E B B 7% 2517 & M 4 v T A bt —
o FRAR 5 R 2R HETT UL, PRy 38 DXk P i 1o R 4 5 5

T T A/ FAE T - e - 55
: ! 110
b R e T 2

PR (TR

oo B (E L 52)
(a) I TF1E X 45k

-------------------------------

\I\ ' :
L) B R

# 1

B(ERIT)
—

1
1 h

HAF

i B (GE % 2)
(b) WX 5
3 PR R R
Fig.3 Load diagram of soundscape emotional dimensions
JEVESEJ3 G, HIRIE 1 A8 DXt o SR A ) A
JEEAR T e =T DX sl 150 /R4 2 O AR T
22 ISOERIFREEST T

AR ISO/TS 12913—3, 52 B 5t 175 IR 4 FE 15
S, 10N A5 ISO 1 i FE #4486 v -0.041 1,
FR#EZE 40331, 1SO HAFKIYME N 0.302, FrifEZE
790.390, BN SIS S WE 4 s, H, X
PR, I T8 XA A A 4 SR T & X I A DY
AN S A T 24 34 6), XA S 44T
WM, BT TIE S, W5 S PR IE g,
T 579 DU AN 5 B B R e, L %A ) S A A o
XPFAFE, IR IR S 8. 98 i, X5
TS B ) 3 SRS B A K o

{4 FH Soundscapy - 5¢ BCREAN I 55 1 4 5 1553
A Rk, 45 R s Fros, BN ISO farth
B NN ISO FAFEE, BUEEE N-1~+1, {Hi
Ko AREM N E R, R ZEERREZE N



808 Ao o R 2023 4F
Lok 1 ISOH R 1 ISOff ik BRATEME A 5. B 5(b) A A I X d8 s 5 e 4
FEAy A B, AT DL w5 22 A TR G O ) R
0.5 |- BIER, XU AT A NS X IS “2H
% PR, FHE ML 1, X5 AEXIEEEE

0 KI5 85 A%
05 | B 6 42 H 1 5 H ) Ba HE R 5 A 1 PR
REERTAE R A A i 2 T DL I R 3 A X

-1.0

I 23456780910
T 5

Kl4 SRR SR AT )
Fig.4 ISO soundscape dimension score for each test point
+1o BN RO R E R AT e 25 TR B ) A
P, ANFREIE 782 e RAE R . A
P e b B A N i 2 P 7R T AE 25 1 AR R il
i 5

B 5(a) v I 30 X 38 1SO 75 55 15 K 4t 5 43 A1
B, AR R R AR B, UL
e MW, RN R TR R, S
BN T A7 1. X 5 I X ISR

1.00 ——— . -

0.75 1
0.50
0.25

0
-0.25 FISE.
-0.50
-0.75

-1.00
-1.00

ISOZH K

2050 0 050  1.00
ISO'fi it /&
(a) I 18 X Ik

1.00 |
0.75
0.50
0.25

0
025t SR
-0.50 F HLIZ BRI |
075 | ) ’

-1.00 : : :
-1.00  -0.50 0 0.50  1.00
1SOfi i Je&
(b) B IX 35
= X T
KI5 1SO st et e oA
Fig.5 ISO soundscape dimension distribution

ISOFF )k

T

PSR BRI 1 DX P I 25 A
DX 7 T AR ZEAR DS, (E AR 00 e P 78 DX aslAy
KIEFFAL, FOFER AT R, BRI
A DI RIS AR, ) PAA I 38 XA 22
R, B2 P TESI A S, RoEEL
ANt A S R o

1.00
0.75
0.50
# 025f
: d
B 0f—1- =
2 i
£ 025 +
-0.50 gemss
075 ™ 38 [ 3R]
- X!
-1.00 : . :
-1.00  -0.50 0 050  1.00

ISOfh &
K6 IlmT3E X4k 5 i #8 XITK) 1SO 5 5 I 4k FE0) L
Fig.6 Comparison of ISO soundscape emotional dimensions
between the internal area and the area adjacent to road

XF ISO 75 5 if B AE E 5 46 48 75 R AR Fn I Ok R
BTV HHER 1 2 R b (Pearson) A 58 20 H (FE A
FNA0)RT W, BTl A4S B R AR AR # 1SO A 5
1B MO, Hodh 5 1SO M i J& 2 N 55 40 ¢
(-0.15~-0.225), 5 1SO FH MK £ N A %
(0.287~0.356). XA H K 743 B 50 AE. — AN
PG I 65 dB 237 A 7 EH IR, il DU AE
NIX A4, X EG B 7 AN 7 R 21 X D) 1 1S O 75
FOlERYEE T A, BT 65 dB X TE], HAFEA
SEIGER, T R AT PR AIC

*1 BEERSHERERAEEOEEN

Table 1 Correlation between sound pressure level and
soundscape emotional dimension

\ Be/RIMAR R R H
T ke
LAeq LIO LSO L90
SOt -0.173%  —0.150%  -0.190%*  -0.225%*
ISO R 0.343%%  0.356%*%  0.315%%  0.287**

T PORPAEAE0.01 900, MIDRVER S 3R PAEAE 0.05
G, HEORTEGE .



%61

BRIRAR S T3 T 2 36 2 1) 75 5 19 I L R A 809

-0.75 == <65dB
= >65 dB . I
-1.00  -0.50 0 0.50 1.00
ISOf it /&
7 WIS R ZRIX R 1SO A st R4 S AT
Fig.7 Distributions of ISO soundscape emotional dimensions
under two sound pressure level intervals

AL UIRETT LA =TT %, B
Bl Rl 43 A 38 X 35 R X 4, i e i e
JFE FREUAIGT ISO 5 BHs AL FE S 0 i, AT
e T8 3R 71 A e 2% ] 75 S SRR HRRAE

T T o3BT (R S R SRR B,
VAR I T18 X 308 & 0 IX I, S e o o —
HERE, M IERGE R N AR R T X IR Y
X 35 1) 75 S 1 SR A B oy R T R T 2 1) 71.42%
167.8%, RN XK HEREHE AT L. It
Ab, ASORH G IR R PSS R, AT AE TR s
BE N BN HER I P AR

F T 1SO bt HEAT 1) 75 S A I8 4 B2 19 4 T 3R
B, I3 XS A Sl T AR A
(LR B e I B Sl A B 1 Ry 1 D0 B LA
1SO 75 5 il B4t FE A3 7 5 AR i i) 7 R 2 e bm 2 (A1
SEMAIM, EMAREARE, WY HEMARR
T BT FEIREERAE, TTLLE S EE LS, B
SZRE . SR PN T A L A

PO, XTI T8 3k T 2 2 [a] 1 78 S I vl 4
D HemE o XTI 18 X3, 7 30 g o) < e g
P BRARTE IR, [RIIE EE AR Ak R R s T 8t
B X RERXIR, 7 hn6m Py X e g il AR
TEENE ()5S R R, DA &
s [FN, BTSRRI, Wi e s S AEEE
g, LUEE R ERFER . e« FHRE,

HTHEAMEAR, BoEEE), 4R f—
EMRIRME . 72—, Ko 82 Imm A
A AT RS, WA R, AERAEE
JETR B IR SRS AT

2 £ xXx W

[1] b N RILAN PR EE (R 4738 . 2017 4F ol [F 21455 M 75 5 Ge v
% % [R/0OL](2017-06-01)[2023-05-21]. https://www. mee. gov.
cn/hjzl/sthjzk/hjzywr/201706/t20170601_415153.shtml.

[2] WORLD HEALTH ORGANIZATION. Burden of disease
from environmental noise: Quantification of healthy life years
lost in Europe[R]. Copenhagen: World Health Organization.
Regional Office for Europe, 2011.

[3] ISMAIL M, OLDHAM D. Computer modelling of urban
noise propagation[J]. Building Acoustics, 2003, 10(3): 221-253.

[4] R, #7080 3T A S e ) eboid) B ). SR BT, 2002
(6): 76-79.

KANG Jian, YANG Wei. Soundscape in urban open public
spaces[J]. World Architecture, 2002(6): 76-79.

[5] Acoustics-soundscape-part 1: Definition and conceptual frame-
work: ISO 12913-1: 2014[S]. Technical Report, International
Organization for Standardization, 2014

[6] Wi, dBL. AT 9B B3 7 e ) 75 5 7 3], AR
A, 2022(1): 74-79.

MIAO Chang, MENG Qi. Soundscape studies in urban open
spaces based on behavior patterns[J]. Time + Architecture,
2022(1): 74-79.

[71 Van KAMP I, KLAEBOE R, KRUIZE H, et al. Soundscapes,
human restoration and quality of life[C]// Inter-Noise and
Noise-Con Congress and Conference Proceedings, 2016: 1205-
1215.

[8] UHHE, s, XUy . P e/ N (R0 Sk X SE B s v SRR T 7

LS BT 50 7 A S il o [T]. BRAR R T AT 5T, 2021, 36(9):
55-62.
XIE Hui, HE Yi, LIU Chang. The renewal design strategy of
historical district integrated with the soundscape intervention:
a case study of Danzishi historical district in Chongqing[J].
Modern Urban Research, 2021, 36(9): 55-62.

[9] RUSSELL J A. A circumplex model of affect[J]. Journal of

Personality and Social Psychology, 1980, 39(6): 1161-1178.

AXELSSON O, NILSSON M E, BERGLUND B. A principal

components model of soundscape perception[J]. The Journal

of the Acoustical Society of America, 2010, 128(5): 2836-

2846.

[11] CAIN R, JENNINGS P, POXON J. The development and ap-

plication of the emotional dimensions of a soundscape[J]. Ap-

plied Acoustics, 2013, 74(2): 232-239.

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.

RAIMBAULT M, LAVANDIER C, BERENGIER M. Ambi-

ent sound assessment of urban environments: field studies in

two French cities[J]. Applied Acoustics, 2003, 64(12): 1241-

1256.

JEON J Y, HONG J Y, LAVANDIER C, et al. A cross-nation-

al comparison in assessment of urban park soundscapes in

[10

[

[12

—

[13

—

[14

[}

France, Korea, and Sweden through laboratory experiments
[J]. Applied Acoustics, 2018, 133: 107-117.

[15] LU X D, TANG J, ZHU P S, et al. Spatial variations in pedes-
trian soundscape evaluation of traffic noise[J]. Environmental
Impact Assessment Review, 2020, 83: 106399.

[16] AXELSSON A, NILSSON M E, BERGLUND B. The Swed-
ish soundscape-quality protocol[J]. The Journal of the Acous-
tical Society of America, 2012, 131(4): 3476.



810 B

HoOR 2023 4F

[17] Acoustics-soundscape part 2: Data collection and reporting re-
quirements: ISO 12913-2: 2018[S]. Technical Report, Interna-
tional Organization for Standardization, 2018

[18] Acoustics-soundscape part 3: Data analysis: ISO 12913-3: 2019
[S]. Technical Report, International Organization for Stan-
dardization, 2019

[19] ALETTA F, KANG J, AXELSSON O. Soundscape descrip-
tors and a conceptual framework for developing predictive
soundscape models[J]. Landscape and Urban Planning, 2016,
149: 65-74.

[20] ERFANIAN M, MITCHELL A, ALETTA F, et al. Psycholog-
ical well-being and demographic factors can mediate sound-
scape pleasantness and eventfulness: a large sample study[J].
Journal of Environmental Psychology, 2021, 77: 101660.

[21] HONG J Y, JEON J Y. Comparing associations among sound
sources, human behaviors, and soundscapes on central busi-
ness and commercial streets in Seoul, Korea[J]. Building and
Environment, 2020, 186: 107327.

[22] KANG J A, ALETTA F, MARGARITIS E, et al. A model for
implementing soundscape maps in smart cities[J]. Noise Map-
ping, 2018, 5(1): 46-59.

[23] LI M, HAN R, XIE H, et al. Mandarin Chinese translation of
the ISO-12913 soundscape attributes to investigate the mecha-
nism of soundscape perception in urban open spaces[J]. Ap-
plied Acoustics, 2023, 215: 109728.

[24] QUADMAP. Guidelines for the identification, selection, analy-
sis and management of quiet urban areas [EB/OL]. [2022-12-
24]. https://1library.net/document/y4m6l65y-guidelines-iden-
tification-selection-analysis-management-quiet-urban-areas. ht-
ml.

[25] MITCHELL A, ALETTA F, KANG J A. How to analyse and
represent quantitative soundscape data[J]. JASA Express Let-
ters, 2022, 2(3): 037201.

[26] LAMBERT J, SIMONNET F, VALLET M. Patterns of behav-
iour in dwellings exposed to road traffic noise[J]. Journal of
Sound and Vibration, 1984, 92(2): 159-172.





