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Abstract

With the rapid advancement of soundscape research, related findings have accumulated in the areas of perception evaluation
and design applications. However, studies focusing on the relationship between “spatial structure and soundscape” remain rela-
tively limited. Based on CNKI and Web of Science search results, combined with bibliometric and LDA thematic analyses, this
paper finds that as research narrows from “space” to “spatial structure”, the number of publications decreases significantly. The
thematic orientation also shifts from perception evaluation toward Ecoacoustics, biodiversity, and coupling mechanisms with
spatial structure. A systematic review of accessible full-text core literature summarizes primary approaches to characterizing
spatial structure, including macro-scale landscape patterns, meso- to micro-scale site composition, vertical three-dimensional
features, and physical interface characteristics, and identifies common data sources and analytical methods. Based on compre-
hensive evidence, this paper proposes a progressive explanatory logic: spatial structure first influences biological communities
and acoustic sources through “habitat shaping”, then alters sound propagation and audibility via “physical regulation”, and
ultimately affects individuals’ understanding, emotional responses, and overall evaluation of soundscapes through “perceptual
shaping.” This study aims to address gaps in spatial structure research by providing a clearer review framework for soundscape
studies that span ecological processes and perceptual experiences. It also offers reference points for synergistic applications in
urban planning, green space management, and ecological monitoring.

Keywords

soundscape; spatial structure; biodiversity; ecoacoustics

EEWE:
EREARNFEETFUE "B EXRBNHHRMERFONHISRUHT" (RS 52208052) ; BEEAANFESTFIE “H=
BAMATHHRMERNHSRERTHR" (RS: 2023J05108)



SRR TOERBASTEEMARSGR | HITRE & B /20265 /%435 /%034

BE&E s (soundscape) ERVGTEIAED LIRS, ALK S ST
RIFH TR R, FERIENABET R RSHERENER
ERERY. ESEAMERA. DR SIS R AL — 4
WILRIG, B TRARFRIIRE AL,

MBI RERFKE, DB M =E) AF B Te R,
FEREFIR (CNKI) 2= 43R5 451 B AR Sk, iid CiteSpace 3
BRI T UELE, EAFFREEFNE. DEERS5RT
SEERERFREIRER (E1). FEWeb of Scence (WoS) #3EES, )
“space” (Z3/E)) #A “soundscape” (A=) AERIE, AWRHAKEF]
S E k. REANMERET, EFMHRESENS T BB
A EEV LRSI RERE (K2), A, SRRNsHE—F
MZEX—IBNFEZ RS, WS EZDEEMERR, EXHRE
BRI EE T, FEWoSHIERET, L “spatal stuctue” (Z=[a)4544) A0
“soundscape” 4 F FIENA R E 85 Bk, 5 “space + soundscape” £
1 BRI 2V ER L rMERER. X—4ERKH, RE
AL E LERANA, EXNTEYIEREMEFE. HSER
REEREINAGRNAE NS, B “HEM” “HwaiFFihe”
LRIENEI, RIAFSMAREFFECE54 7SI TIRRX AN,
SREEYZIHESERVARESNMRED (E3). EENEIEE
B, RERNTNERNRIEEERE, DLSEEE” FBFRI A
F A CNK A RE 2B, BrRERXT “BEEE-Fx
W EX—REEUARF A TESNE, RAIRE MBI
RiER. A, NBELE FEUHRBEERNTNSRITR
BEHBESRAFENMER BEEEEWER FIEIRTS
FERRNGAERES

AR — SR RAEHRRE TERAMRNETRER SRS
1, AN ER=ETEMESIRBECARHITIRE, 25al#7I0AE
BRIV, FREGEI0NEZF LG (F4—E6). NERNEEI
WRNEBENKE, SMERITEERT F=W TN B
WS FFTER AR O SRE, BERSTMEHAEN
N SRITN AASERITRAHE. X RS AR A
ESSMRITSEER A RS TEEER, ENTRESHERNER
FIR LR OSSR BN 000 AR D, mmeEWS
HAEEED, LA “space +soundscape” A BUAMII R 2L EINZ TTHY
FEEYE), & “sound” “space” “perception” “environment” “quality” =

ZEFESNBANAEE SR, “biodiversity” “monitoring” “experience”  “indices”

x| & 2001—2026
23 2004
B 2005
&it7AE 2008
ARigit 2008
AEWE 2008
ES 2009
it 2011
BA®E 2011
REEFR 2010
HEFEE 2016
FFREE 2017
WHrE 2017
4 2007
ARGt 2009
FWigit 2008
AEREBE- 2019
HALgIT 2020
AREM 2013
PWER 2022
fE5%HE 2021
thikskm 2017
BAES 2010
2 2008
HWFZE 2020

BE R &R
1.74 2004 2015
1.72 2005 2014
1.83 2008 2011
1.77 2008 2010
1.7 2008 2012
2.07 2009 2014
1532011 2017
1.42 2011 2016
1452014 2017
1.54 2016 2017
1.67 2017 2018
14 2017 2021
3.07 2018 2022
1.49 2018 2019
2.22 2019 2020
2.13 2019 2024
1.77 2020 2026
1.52 2021 2023
1.322022 2024
2.84 2023 2026
2.57 2023 2026
2.36 2023 2024
1.84 2023 2024
1.56 2023 2026

ES: i 27 | FFHR BR 2001—2026

3.33 2011 2020

e 2011

) 2010 9.43 2013 2019

7.48 2013 2019

AR
(mba:soundscapes) 2013

Fd};ise) 2007 4.74 2013 2015

EEER e 2013 424 2013 2017

ﬁ([ﬂ:er'erence) 2013 4 2013 2016

)2014 4 2014 2016

HRESE
(soundscape ecology

4.71 2016 2020

EEBG
(sound perception) 2016

o 2010 4.09 2016 2019

R ndscape) 2014 3.95 2019 2022

I3
BE | sions) 2020 3.74 2020 2023

2016 5.39 2021 2023

ERIEY
(acoustic index)

Aacivi) 2007 3.96 2021 2023

X pacts) 2010

ki %
{urban green space) 2022

3.3 2021 2022

3.7 2022 2024

Ll 2007
W) 2023
e 2007
i 2007
A eneits 2007

3.7 2022 2023
3.69 2023 2026
3.69 2023 2026
3.56 2024 2026
3.37 2024 2026

E1 CNKIXERRMOWE (BRI +=0E)
Fig. 1 CNKI keyword salience analysis map (soundscape + spatial)

E2 WoSXBIFHRMANE (FRWM+=(8)
Fig. 2 WoS keyword salience analysis map (soundscape + spatial)

“urban” “parks” EXRGHAFMBIL, SIREERRTR AR AR
BEESNE, SHIEFERATTERBE S K, EX
—BiE, ZEEZRAATRBERHEBTE, HNEEMFE

Landscape Architecture Academic Journal | 45



TRl SIS E RN | BIODIVERSITY AND SOUNDSCAPE

ES: a0
#HR

(community)
HRit

(habitat)
RE

(recordings)
£ SR

(biodiversity)
R

(noise)
WA WA

(passive acoustic)

BRI
(soundscape)

FEHER
(acoustic indices)

ot
(index)

R
wk
]

E2]
2R
W
Ee]
W
L
7
L
2
ot
b
B
R
it
AE
i
%

HER
fe4
s
win

R

F 1A

T

X

#it T

BR T

1 BE TR 4R

2004—

2025

2012
2017

1.34 2012 2014
1.52 2017 2019

2021 1.79 2021 2023

2012 1.58 2021 2022

2008 1.48 2021 2022

2019 2.87 2023 2025

2023
2023

2.36 2023 2025
1.96 2023 2025

2015 1.35 2023 2025

284
—am
1508
1307

4
Y

199

99

129

| — 1}

— 106

—— 208

186

116
789
1)
[———01]
=———}
1263

| s— 73

[=——F"7]

1279

s

[——— T

11108

a3

11154

0 500 1000 1500

(birds)
(comfort) #FiEE
(spaces) Z=j8]
(indices) %54
(evaluation) Ff&
(parks) 22
(approach) J7i%

(patterns) 1&T%

FiA

(environments) IfiE

(qu

(data) %R

(perception) %N

i B /T

5%

1008

905
ality) 2

2 000

12222

= W&

(noise) MR 980

(species) #pFh

(music) F5K

321
[=———WI'1]
e 573
== F %)

0 200 400 600 800 1000 1200

L B

E3 WoSkEINRUNITE (BRI +=ELEH)
Fig. 3 WoS keyword salience analysis map (soundscape + spatial structure)

E4 EA AR+ =E" HEHEASIRIE
Fig. 4 Thematic structural characteristics of domestic “soundscape + space” research

46 | @4

1176

1400

1600

2500

1610

1800

TRz MM —BARAA . BHEZT, SBRRHE—SRET
“spatial structure + soundscape” IS CHErAY, THLEMELE T BET
£, “indices” “biodiversity” “biophony” “anthrophony”  “ecosystem”  “monito-
fng” “vegetation” “pressure” “restoration” ZECSEFRSNENHIN, FRAFIX
MRS X EABRERRESEZESREEEBEV TR, HH,
A REMEARSE ARIE T biodversity, biophony.  bird 2 5 AR S48 4R indices.
indicators FIEIE I, B FEEIAIZ IEE A ORI TR
Y, BT EETEY SN A SIS BT R,
REMY, SEXBITEERETENNNILI, HEF
SMAREUAT N AAFERERE : (1) ZEAREZ=EMA
BRI HE, RENTREEEZNESSE R
EXER, EBMREERBEENRFEN. (2) £MZFITEAN
MRRZEREES LN IEIFIE L, ﬁmﬁﬁﬂﬁiﬁ%/{% 5

ARNESNBAERERK, BIERETEARAFZICEE, AR
HTRNIABEIR. (3) KT “EMSHE %’tézmﬁﬁéﬁﬁéﬂ

LA N 5=X
HEZNR Gk

EFERSI, ATBENSIHHEAERESEEMSERN
BAMAREAR, EARNTREHNEERRDRE L

MR BIERALE], IBEMRINRZ G AT

E‘/ r]):‘:';r'%

i 33
ES) 12
o5
5

(street) #i
(bird) 5% 42
(pressure
( ) EE 15
(city) HH 12
(data) #iE 53
(anthrophony) A2
(activities) &3 ——=m113
(chorus) &MIE =112
(calls) BFDY 13
(strategies) #ig ——————=—13
(restoration) #E C————x=112
(ecology) 4£75%
(monitoring) H5H 28
(communication) &ff ———T8
(perception) 4l 28
(space) Z=[g] 28
(biophony) 4%
(diversity) ZHEM 144
(features) $H{f o013
(level) KF 33
(biodiversity) A4S M 47
( ) EBRGE 14
(indicators) f§ffr C———— 14
( fon) AEH 40
( ics) 4L 47
(music) FFf 1
(indices) F5% 59
o 10 20 30 a0 s0 0 0

FiE

TR BT 6
E5 EfR AR+ =6 HREMEFHE
Fig. 5 Thematic structural characteristics of international “soundscape + space” research

Ele EfF AR+ TR AR EAMEHE
Fig. 6 Thematic structural characteristics of international “soundscape + space structure” research



SRR TOERBASTEEMARSGR | HITRE & B /20265 /%435 /%034

WAL FRREHIT B S BRI
Al E, WRUXEHETRFRE, P8x
EIEMNEBNITESFEFIEIRIE A, I
HGIEEES “HIR IS - VIR — M2
1B AIEREE . ZaEMBemid
BEMEMENFENZIFE, tha@Bgi
SEMREUHEWESNEREN, RAE
BAINESAATFN. AXEEIRME
MR = EEEERETNENEE, A
BRSNS ER R H S EH R R
HEBEMH R A SIS,

1 T ERRE

RN T B0 SRk 78 B T SREX & 5L
BRI, BT —HAEIRRRS%HE,
AGREBHPEREMSIHMERIE. 2R
RS ZEEHLENRRNES, FRERLC
BAFRMED I RE—S 50T AT E
[BEM S A Y Z NI E R I E =R
FHRAHTREAL.

(1) WME7FR, MWARBE RS
FEREXRE DEMRZNHENELS
V& BARMERPX. HHHE5AE
MRETENFREE, BFEKTES
MEZEAN. TWESRAZGEHSE—EL
fBl, HFBESK/ZXERE. HEXXR
FESMRIEhRE ZHFEE. X—0hie
™ RSN ESEA IR S A R
i, MRAE, ZHNERFRIKER
ESRERAPEMENSL. FARNRUAEDD
HRER%. BRETSERENZD, ERIEMR
EHABRRELTRERESNE, St
RMAENE—RERIBEDESTIESA
EFERFFNEGER. kL, BEUS5=E
MPEAEFATHES, WRIFERENEA. 28
BARAEHAEEN, XTREREMNRLE

MR, _fUE AR EESR. Bk
W, ERTENFRNASESEMAES
FhE, FHREGAE B SRMIER, &R
HASEREERITNELRENES, A
JREANFSIRTRA TEMAR,

(2) MXERREPHNED SRR
A HAMRRCHERZH, BHERKE
BIRBEBRWAN, FAEREHR L2
BN, XK IR, mE
BRMEMAZGIG : —KELFNIRE
ERIFMNERRE BEXOTRRERE; A—
KRASFEAES, BESEAESKS
SNBSS, H—FF ACPHAEDZHF
MHRRTRF, £YFEStt. FEERSHEE
KRB, MEECIEVTASESNN
AR D, XIRR AT R B e K
BZRE. THARCA RIS R RRAL A D)
ZIEE, BN TR R FE )
SR FEREEFOERILE RN ESS. TR
DAERT, RIS DA - St -F
SR RARNER, BADMERMHE
ESEEERAT. FARMRZEHIARE
A—F, RAEELSEVSHMEERRT
AL REREAX, B AESA
B B EFRF SRS TAS R E AT
BRDG—FE.

(3) FEHIEMARMERETLIEEL
StpEtm. BAKR: FERIERESER
HIEERS, SRMSEHFMRXIERE
BHE, REEERNEEREFE. XA
BUMEBA—MINENT : FEREEA
FETHEDSRERN, EHRERER
EEAESNEMEHESER, WEHLE
FIENYE B AESSRHMNBRENHFRI
gt. BHNEER, EARMEBREMIFALA
R, KM IR T EENE

", BIaABRIEARMERRIEE T
AAEZSESCA—8,  SREERTOAEE
BTEANF . ABEORSREEEH
AURTIR T, FEMART BEE I M SEN S
[B)254 - A S - R K RHILR
AR 5L, SrERRINZOEIEER
WO SEEL EEHISE.

2 FEEX NS - FERRRA”
KARBIRSMEAL
21 DEEHEZNREBLSE
REAIE (8 BT R A S
SIEXIERI, BBMREZ B S SIE
HAZ[EEEMRY, TERBTARER : BN
SUEE. PRIAHHAGRL. EE =R
ARIBEFEFHL. NETTEEAM LAY
EREBERAS, ALUER=EEHER
RN E S E AR IR,
TERUSMRE L, BEHRBERE
BIGS A K ik S, BROIRME
THOERS R ANE. TESbz EE
TRFFERAR, RN Z TR N0
HATEEEAL HEERT R — N XE A
B4 SR ESUE R AEE S, TR
A AR IR S L. —ARi
5 SMWMAMES:. BKRERE, st
BEESMAES%ES, BRFEJRRES
. MR, HFHSERHN, EEE
D&, DM ETH, BRAFHETRE
HEWsEHL". FERLNE EUR
FENHFTERIIETSEARBRAE BNRAE
GBI AERE R SRS R AR RERE
BAXNER. MEDFRSHREE, Rk
T RAZEARMHMPL ST R, BEN
ZEESEHMRERNAT AR — 76,
B = EHMEE S BESA

I

Landscape Architecture Academic Journal | 47



TRl SIS E RN | BIODIVERSITY AND SOUNDSCAPE

(508 [
F(RBERD | 25
2 (BEFD | 52
0 10 20 30 40 50
SRR R
a SCRRE TR RTE AR £ FEERY 43 2
SRSRTBX 3
IEIED S ee—
L/EXERE 6
EW. FRESEN [ 111
WESKTES [ 111
WHHESAE [ 119
BATHERIPR [ 123
0 5 10 15 20
SCHREC
¢ BF A mAR
£ b NSl — -
PR SR s I —
ESEpe ) —
IMFESHEEFR 5
BESEIRTA [ 16
FEHERES oT M4 | 17
HEESSEERA [ 19
FERESEMRER [ 19
A SHBEIEE [ 110
WEAHEZEW [ 113
0 2 4 6 8 10 12
HHBU /)

e Bl RETRBCT 621

PR T E—
e T e —
e —

IR |

BRASFER |

0 5 10 15 20

ISR R
g W IER IR IR T

BE7 ZLXEEFRRRFEESRITHEN (n=78)

25

Fig. 7 Statistical overview of research characteristics in core literature samples (n=78)

48 | %

26

60

25

14

30

SEE/ S 14
EYFERAM 15
BTl S e—
P e b £ 1 ] e—
[ER 2ot s G m—
FESHMEE —C—————————18
FER ee—————19

MMERES SR 112
FEERRMER T 114
EEEC 122
0 5 10 15 20 25
BRI
bW R AR Y
FELs [
BEREME [ s
FRAE | |31
ENGEE | 0
0 5 10 15 20 25 30 35 40 45
SCHRECH/
d PSRl o 2R Y
EMITAHEE | |8
BREN/SHM | |12
FSIEH/RAT | ] 14
HEREE | |16
EWE/EYE AL [ |18
0 2 4 6 8 10 12 14 16 18 20
TR R
f EM R RETERAE T AR
IiYESEE | | 10
X, BEREZR | |12
HWHABZE | | 16
BRESER | |18
EYMEESESE | |23
0 5 10 15 20 25
HBURIR IR

h BFFER SR



EMEHEEAATOERBASTEEMARSGE | IR % B /20265 /%435 /%034

FHNAERTN, BEESESAEGIET
FEERERZWHISE ; H—@E, BidK
TR, EEER. KMASHERSHRER
MBI SR, DT RE=EEMNEAER
5. REEHNTESE. BN, IR
PSS SRS, e TSR A RRAEE
B, BEKE MEEESERNES, X
RRESRIEFNZERE. ESBEHD
IR, URRE A RERE R At AR T REXE
DIt R RRE R, FitBoiRstt
—HRBNR S EH TS 5%
e, IAEHRRR hs - ARE
FMEERERELNER. BANE &
MRERRTEZEX B EEVF TS
SHESEG, AEARFLIREERER.
PR R ET RN E B N Bt
[EE A SRR RS R, BEITMEAIE
NPFBEZENERUER. WRELES
FWER S PRAMER L, T
FANE—REHIBIRIE", AT “25/8)
EM-FEERURI” NARRHAENZER
TERIERSIE.
FEHEMPNRIEC A LIERN R
w, BELEENZRESFITNEEZE,
HEHESESFRIRRAER. 15
REFEE, BEMRIEN=EREEBATF:
(1) BPHENUTHE NS, BES
EEMABES; (2) EEARNZTEZR
FHIE IMBEROREE MELSSERR
EME; (3) EEAMNEREE, WTE
SERFNINHERSNEEZHMSE, B
B = A PNER SR A, &
HURREBUSA77A 77, BOCER (LDAR)
RERIREAN=4HUERE, THETHR
BESEEZEER HRATELIEFE
WA, AR, BHOWRE

BEPEENEMSED BN, FINERE
SEMmE LR UNTESTEAEEER
RPEFER S TAEY ; ARSI NGt
FHBETTE BTG AREESNE
ENFEESHFMEIRRAEN T, AR
TeEEXRNEHER"", REEEEHN
SUFHEINES, BNGEETRER. &
%€, WBMRESUSBSEMETIE. 55
AR A EE AP REEY, Fim
EREE N TR ENSEEME",
MRS T X 8 2 S A R R,
HOR, LIDARSEIREAMMRANARE, 5
NEWT SRR S 5 0E B AT AN AT H30 £
HARE—E, JitmRk—ENRESUA
REY, N EEMSESRMEED,
T = FEARII L (LR L BETE P R VIEAR
FRUMHESRENBE, SREIXR
UM RESBIRMEEFSEEETIBHM
RER. RRMFRBLEMRERE IR
MESE, HIIAFTHEWL. HBEIREHA
55, MIRANASIRMSES TR 6
BXARRERE ST,
FEEEMSYERRARREI R4S
[BYEAE, ERENCIESSERARIER
R, BT T ER RS TR TR
HERSERRE, 28 “=aNaru
ER; EENRIAR LRSS,
X% ‘AW ERES. WMLEFEEFFL.
Eit, EESUMAS, YEAEEEEY
NAESH LR SINERERAEATT .
ZRR “F—HRERRBHATRER AR
B WEEEHMEE". NTEWRIIER
fEAXE YEFENFRIEZERTILFE
SRABAEELEY., BUMEEERS
BER. FEE DRASREMNRHT

EASHNEREES S BRZENES

B CUWR” S “YTER M, EIRULIERTIR
FBESERARNESR. IOMREES
A SRR ANEAEL, IRBH
LB SRR ARSI, SLs
FEURABERRR. SHER, B
SICERAE. BRI RS ES
KEDREHEPNERE, UEMTESLY
=R DROEEEEE NdiE. £H%
FE L, YERENTREESE TR
BRGITE=[EMT, thERFEFTNARLG R
FFEERIEN, BTIERARNAAS TR
8. ZTSHRNTHENE FaTELE
METSHINESAH". REmE, o
FRA . DEMFAMUENE LR, 1
LBIRFEFENERAR, FIEYEL
EESEIE, URIRERSERSRE
Ao N, MARIDRE, PIEREMNEN
MEHERAENE. &L HEMREEND
FRFRELLRF” fufER, MxTasivikizE
SHSTHENER, SEEURKAERER
RESZMASTEERKE RS EHARE
ER"™. HR, WBNTSUBSELNT,
B EE AW AW A K HRAID TS
M, NI RAEFRBENRRERE
EHEEEm T, N MEREEER
AHBMBEXSFERAR, XA
IR FEH AR E S SRR AHIN, {848
(EREABUHRTEWSHIER".
B AR E T NRNS B R H
A S AR WA, RSN
KEMETARENESRETEM, +
WG HAREL N6 F BAR 7 AR 2 e X R
5B ; EERSRANR TEHEN=
HE M NEENMNY 5L RIE
A MYERENRT T REAREFIE
BRI RANESIAF . RE

Landscape Architecture Academic Journal | 49



LTl EYEEESES | BIODIVERSITY AND SOUNDSCAPE

WANENHZRE TEZHR, BEWNIE
EFINE SIS TN R E R —LRR.

2.2 LIRS

ARG BRI R — MR A BT E
REAR : DEEELNEMEFMEES
WiE, #mE%. BERELFEYRESKH
5. SEEEE), #HMPMLEHMNAE
R EEFSENESEE L5, B
i, FEERUREMFENFEREI AL
W, AMXBURT MRS, MERAEE
LEURTFREIMEFHR A& B
B2, DEEMEFImENESENIMST
EM, EPREBATTRBAMNERES
Al

(1) ERARNZEREL, £HEER
BRHNEESERITEERIAAREMAEY)
SHMRXBRRTY. —fmE, BRR
KNG ER SN TR ENABXRE,
WRHAREES, SNFTHHEMERA, N
MEAMNTLMEDKRFE. Bk, L&
M AIE B 5 IR b B AR £/ R A,
MBI 2 ERERRSS, DINERSYT 8%
fR, BRANIRHURAPMER SRS
Ko EH, EERMEMUREEDERTIAR
—H1E, WP NEHR 2 B2 AR
ERENEDSHRLR. BRE Fh
ELFMERTOR AN, BAFN T4
KPR R TR SR T, M,
TG EEL R EROCHES. BE
SEINFTIE &M FWARFREIN
BEHSREM.

(2) R RES=4#=EZH, EH
NEREMSINER RS H— DY
EHHRASRE, RERFEERNER
549 (INTTR. BASHEHEMARI T

50 | @#

R=s(8)) sEBRUEERUMEESENN
B FETEYMESE RKESHRENA
LR, MRS FRTREME,
NERMMN S, XFMEMERETERERUA
BFENFEHN : TREBHEIENES
NEMAEARARE, ERRFETESRE
REBAZH. G52, EEEHEHT.
TEERBFE, EVFETRIIULER
BB RERBARIL.

(3) EFBWEMUIREEBZ D, h5
EFAA R HEREHAEYMRR. HAK 2
. ENEREEREIT R AR,
RYRBESMEEME, AMBsIRENEE
x(7Y. EEHTER, BEELRE—E
EYED WRELTHE. BRZEAT
5. ESEKANE, BoEEgRFRRER
ZENEYRSE, HMEEMERIAFR
B, KRB —fRErRE". Eit,
SO EYFESNAEN, FEEEIA
NAESKEBE NG : FESL. ERE.
BFREFENLR, BUgEEREES
HHBARERES,

BEME, HREEERIER,
MHFESUNEEER MetYEEs
R4 FEHINEZRR. AENETR
HESUHNEAESIREEELE, HX=E
RSN ITEEAER S RISGE, BIaEin
BRAREER. RBASMELMSEEM
LHABBIRREED, FRITERRERNS
WG, MNRABRZEFEYMIR R4
SR SASPEY ]

7 [a)4gh

2.3 W3R

5 “4AREE TERRE ‘FRESH
. BERE TE, HEETHOEN
B AFEBRFMHEENERT, RS

SRS EEEMEENEETR ST
M, MBI ERUNERER. =
[BIEMAEX I RPEE T EZHT 0
ESEA": KA S EEI R,
TEEEME, BRRESNMBREHEANSY
AMEE. Fit, ARUREBHNEREER
RE“BRBEARFE", EBURTEARFRES
WREIBMZI, DURBREROUEIEHIE
SRR,

(1) =ERFERSZEMEE
FRESWENHISE. ERHIET, Eg
FEEMNTIZETI. SthRAaEs
BT —ERENERTE, Shitks
MR REER, REEENERZZTEE]
WS, AER=[EE IR 4R AR E YT oe
HEY. Bk, HWFEFAES. SEBEE
il ROSETH, BEEZHENIT
&, EESNERLTHRRY. BT,
ZEEMAMIRIDNTING, BAEFFERNL
£ T B=IEHL.

(2) ZENFABIEEGEHEFEH
P EI A RAEENISERS. F S ETAE
SEREERE IHGEERSHENIEE

SEEYHL. BAFERSWERRER
. MEARRNZEMMA T E S EHER
SHRYEERNERR, EERERISRER
HiAMEHE REZSERHNESET. ERAZM
B, HERPERLHSEFENER™. X
RERA—TERE L 5REJUTHFERX,
BINESEESHHERES, ElFmES
EEESHE ‘WK HEZT B

(3) LA EM R SRR A
ANEEFEERR AREmESINREN
hFRE T, SEEERN, BENESLE
BEASWITH, HASREPIREEEMRLE
e s RREH TR AES, (EXLT

IRTESNERIR



SRR TOERBASTEEMARSGR | HITRE & B /20265 /%435 /%034

ERREBRAERA. Fi, BFEHZA
RARSEN, hEIEEEZINEER
PRV EAME SRS,

(4) MRIEFREERENL RS SRI
=R SR EWES T . BhER
AR T SEHEES AR, ERE
BhNER Y, RMEREAEH. TR5E
ARNWEBHTHISSER I FRE, FEREER
0, FESEAFUIHRATREEY. A,
SRR ASmARM R ZESR, EEE
PR S B E R AL Z A

(5) FENERRE BRI ERRE
REARFNTD . LTEAERGOBRE
IS, ABEEENEEHRIAREME
ReMNENFERES, BMERRIRRED,
O RMABAMSFEE TE, FFHIS
REMAR. BTN, EEBET
—EHEFBRAS, EXEENRFEZED
B 2U S HEWIRA.

L, TEEBILEISRERN
TEZEYT . AEFERSSREEMS I
PRRBRZTE, S AR 2R
EEEARABWERE, MmEmmEsulik
WRE. 2 SERBEHREREENT:
AIERIAE SRR, JRE R
FRRERESEF; —EARWNZELS
TR A AR S AR RS 12

2.4 = EZEXIRAEIE
ZEEHNERANERIFALT /A
BRGFE” 3 FEEROHHIE, HRL
2NN NP EZNE = 0 LV SIS Ay
L. BMEBRFSIRFEATAEL, NEZ(E
OB REA TN ERRTE. XK, =8
AR IEIHL, hEFmA
M TR EE" DK “ W

A, Eit, BAEERWIESINE
RaES TN RSP ETENS
AL SR SCHNT, MBS SRS RS
SRR

(1) ZENFREEABIIEE T
EESZEE, HEEATNESHNTN.
FrENEEEANEEA. HEBER, Bt
TEEHRBRRNRE R, YINRERAE
R, AMITERSIEREERRA “Ea T
B8, MNAEENESNERITN. 8%
ma, EEEGHNZENMATEREIEE
HEENERR ERSRHEBRENHER
B, EABHE TR “TEB. B
KT, HERSEEERR hETESHA
amemn”. BERENE XRHFES
MR, METEEBRAEEERS
BB ANR, EMAREEN TR
SN

(2) MRS EREASHMAINES
SERMBRET R, MiXREESWTN. 2
BRFEERIAAT, GINEMHE. RIE
MR FSFHEARBRE, BASTM M
TR NRT, FANBLBRES
BERER. M 5EEEEEE
AN ZHREER G AFERSTF 4
FHTIRETIE R, MRS
FEmY, M5y, DEEENMUEIEES
BEERHEN, hEMREEIRES T &
BES, BMERMIIEHEESTEE
TS

(3) REERSERAGEHINEIES]

=

7

o, HMEENERFEESBAMERR
%, HxES— BE, MIBAHLIR

NEPERENTHA L. MUTEEE—
EEUEER, MTESUETHNAS. 5
ZETRITERN BERSSISERNE

EEAEBRXMNERFY, LEEW 5%
RABEARERR, AMEHETHEREIR
FEWMANBADR" NBERIEZR Mk
THAERAIERTN. X AL REMH
MBEER" WEM, BETERATEI
RPN ESERTNET—BES,

(4) ZEWNTAMESERFHHERT
ERWAEHEN. FEAR TRRES
FRZENFENE SEWANZREL
WIEREREENE, FBEREMK, MA
MTTREXIME TR MBEIPHR, FHEM
EREAIT. FRZER. EREEEE
f, S TIARERE, BMEFE—
TERFE, hWASEHRIFOEKER".
Rz, BEZEROBEABENLEHEFR
BERENNE EBFHRIKH. A
BEER MK,

(5) BERREMNZEEEEMNHHIS
EdRBEAME. HFECERNEREBEES.
BREIGIER, WhREESE, RMERER
T, M TR SRR A EIR =
FEDFBRITNY. Rz, BEHEME
%, BERBRFERREN, EHzEnES. 1
REMEUEHER S ITRARHE .
BIAME, ZEEHXRAMAEEARILA :
HMUEMESAS, thiBggmisis
BEXHAMBEAMNNERABERESBER
Ri. RBERZERS. BRARSEBEMH
S5FRREESH/EER, TEEESSE
SR ERIRE AR AT AR
=ongete

3 REHRAA
RKMRTEBERE. LB IHEIRE

FEZRTHERE. AR R ML “FERE

75 EIFN AEMNE N, =BT

Landscape Architecture Academic Journal | 51



LTl EYEEESES | BIODIVERSITY AND SOUNDSCAPE

B EFAIRR. ATSIRERAE. ABHE
RS ARG S TR R,
B, MR ERERARSH T
AR TRNAES, BEFRETFNSLHNF
FRE. EREMELE. SiuEmiEE. 18
TRGHLS AR EEETAFRRT(E
TEWRMAIKII, £ FRRE” 6
BEFATTR T BIRAE 5 BR S
HOR, 7REBERNFRBERTIN 5
“BRITARER. R RRAEEETENHRE
HHETERY, FEENREEHREN
EI RS BAFN I RS SRR E .
MNZHIRAETTEAE B ERREEE. 1D
FERS T EM LR RINE T ; BRY
BEEEERE. KESHEZEE L.
EHZESHEEESEH, EREARFE
TEPN2REREN. X—HEEHHE
. REMFRSRRDBEHREGFZHEE
BOBMINBNE, LERHEAHBREERR
TR
MESHEIAESR, FEITRNERH
WA S RIPSMEHEERES. &
SMBAMSZHMEERBESRE,
TN ERERRI. ARTESHE
WM, SHERESHH AN EIES KR
AXR, #—PRRHENEE BREFHEX
REsISAFENEE, HFROTERAEFTR
BT ailE. tAR “Fx-
BETH-MEMIEE N RES B
TRES DS ERTNEEYE, 3
AP SEEMEXANR AR KR
ERARRZE L, ESFEREESEN.
BICRA SR ETFETRERENNEFRGEE
Mo ESEFENTRTRERMEL. K
RN EFHROESEN, HABEM
RMHSIHE ; EEVMRA. FRELS

52 | @#%

BREL, T —PRANYIESSZ(E
EAMEERE S, AZHR KEERERN
EREERMTS. BiRmE hERAT
MIRRRGRIBEREESSTHENA, #
AEWNANLNEIT. AELREESEEY
B & AR E A B,

4 58

PR, AXETXEITE. R
WELCERIE, a7 /AR “=
B4 HE ENRERO: RERXTR
HERSEK BEZHTENEEERH
KBRS BTN EE, I EEY
BREAEREFNATITRENNE. 8
3 Xt “spatial structure + soundscape” A% USCERAY
AR LB Y, EFRMTREERMA AT
N SE, BLREEEERNSED SR
M. AR R BmEEAWIEIREENGE
W, mMENFRDZAEINTESHE,
B E R ERIMTAE LR E FRER.

TEHER E, A0 —PREERRT
THHNBRBRREEESA “BERN B9
B DA TR AR HBIEEY)
FOESHEYFRNER, HRBEESER
ARSI R A SRS T, &
HBY BELREDAFTE I MENER
SEVEERR. BERNSEEITN. ZBER
W, FEURRESSEEIENEGR B
R ABRESERNIMERR; RBRE
R2OT “FR- &R - B =1Em, T8
BRI EEAE AN ERERARIE.

EEAREK, ERUMRBLEHR—TMN
SBEREEESEFRNE : mHmALS
WRITT, BRERMEBSERAS. &b
BB BTN RSB EAREKS; £4
SRIPEEED, EEZENSEY SN

Rip. MEMEETHEE S AR,
EREFEIE TEEESRAEIRNRA,
PUCPETTIE. T45%. O AR RIK
A, NMAEEHHERESESRAFERRE
HERREMRFIE. CF

E o T B AR 4,

2E

(1

“

(6]

(7]

[8]

([10]

METCALF O C,NUNES C A, ABRAHAMS C, et
al. The Efficacy of Acoustic Indices for Monitoring
Abundance and Diversity in Soil Soundscapes[J].
Ecological Indicators, 2024, 169: 112954.
BRADFER-LAWRENCE T, DESJONQUERES
C, ELDRIDGE A, et al. Using Acoustic Indices in
Ecology: Guidance on Study Design, Analyses and
Interpretation[J]. Methods in Ecology and Evolution,
2023, 14(9): 2192-2204.

KIRK H, SOANES K, AMATI M, et al. Ecological
Connectivity as a Planning Tool for the Conservation
of Wildlife in Cities[J]. MethodsX, 2023, 10: 101989.
PATRU-STUPARIU I, MUSTATE M, NITA M
R, et al. Landscape Fragmentation and Connectivity
as Key Variables on Occurrence of Human-wildlife
Interactions[J]. Annals of Forest Research, 2024, 67(1):
55-76.

LIU J, HUANG Y J, CHEN Z, et al. Multi-scale
Effects of Landscape Pattern on Soundscape
Perception in Residential Green Spaces[J]. Forests,
2023, 14(12): 2323.

HANSSEN F, BARTON D N, VENTER Z S, et al.
Utilizing LIDAR Data to Map Tree Canopy for Urban
Ecosystem Extent and Condition Accounts in Oslo[J].
Ecological Indicators, 2021, 130: 108007.

MATH, s, B, FOATHAT R AR
AL BENFF[]]. 2 AR, 2025, 29(6):
2035-2064.

BROWNING E, GIBB R, GLOVER-KAPFER P,
et al. Passive Acoustic Monitoring in Ecology and
Conservation[R]. Woking: WWF-UK, 2017.

KEEN S C, ODOM K J, WEBSTER M §, et al. A
Machine Learning Approach for Classifying and
Quantifying Acoustic Diversity[J]. Methods in
Ecology and Evolution, 2021, 12(7): 1213-1225.
ZHAO Y L, SUN Z K, BAI Z T, et al. How
Vegetation Structure Shapes the Soundscape:



S A TR E R BN S =alE T

REGR | HITR % B/ 2026 /5435 /6038

(1]

(12]

(13]

[14]

(15]

[16]

(17]

(18]

9]

[20]

[21]

(22]

Acoustic Community Partitioning and Its Implications
for Urban Forestry Management[J]. Forests, 2025,
16(4): 669.

JAIN M, BALAKRISHNAN R. Does Acoustic
Adaptation Drive Vertical Stratification? A Test in a
Tropical Cricket Assemblage[J]. Behavioral Ecology,
2012, 23(2): 343-354.

ERBE C, DENT M L, GANNON W L, et al. The
Effects of Noise on Animals[M]/ Exploring Animal
Behavior Through Sound: Volume 1. Cham: Springer
International Publishing, 2022: 459-506.

SENF C. Seeing the System from Above: The Use and
Potential of Remote Sensing for Studying Ecosystem
Dynamics[J]. Ecosystems, 2022, 25(8): 1719-1737.
GRINFEDER E, LORENZI C, HAUPERT S, et al.
‘What Do We Mean by “Soundscape’? A Functional
Description[J]. Frontiers in Ecology and Evolution,
2022, 10: 894232.

BALDERRAMA A, KANG J, PRIETO A, et al.
Effects of Fagades on Urban Acoustic Environment
and Soundscape: A Systematic Review[J].
Sustainability, 2022, 14(15): 9670.

YILMAZ N G, LEE P J, IMRAN M, et al. Role of
Sounds in Perception of Enclosure in Urban Street
Canyonsl[J]. Sustainable Cities and Society, 2023, 90:
104394.

WU H P, JIAN K, JIN H. Effects of Urban Street
Spatial Parameters on Sound Propagation[J].
Environment and Planning B: Urban Analytics and
City Science, 2019, 46(2): 341-358.

GAUDON J M, MCTAVISH M J, HAMBERG
J, et al. Noise Attenuation Varies by Interactions
of Land Cover and Season in an Urban/Peri-urban
Landscape[J]. Urban Ecosystems, 2022, 25(3): 811-
818.

HAO Z Z, WANG C, SUN Z K, et al. Vegetation
Structure and Temporality Influence the Dominance,
Diversity, and Composition of Forest Acoustic
Communities[J]. Forest Ecology and Management,
2021, 482: 118871.

ZHAO W, RUI Q X, ZHU X, et al. Effect of
Soundscape on Place Attachment for Historical
Blocks: A Case Study of Harbin, China[J]. Buildings,
2023, 13(3): 607.

WOLTZ J M, ISAACS R, LANDIS D A. Landscape
Structure and Habitat Management Differentially
Influence Insect Natural Enemies in an Agricultural
Landscape[J]. Agriculture, Ecosystems &
Environment, 2012, 152: 40-49.

TOBISCH C, ROJAS-BOTERO S, UHLER J, et
al. Plant Species Composition and Local Habitat

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[B1]

[32]

[33]

[34]

Conditions as Primary Determinants of Terrestrial
Arthropod Assemblages[J]. Oecologia, 2023, 201(3):
813-825.

MUDERERE T, MURWIRA A, TAGWIREYI P,
et al. Landscape Structure Influences Avian Species
Diversity in Tropical Urban Mosaics[J]. BioRxiv,
2018: 388702.

PIJANOWSKI B C, VILLANUEVA-RIVERA L
J, DUMYAHN S L, et al. Soundscape Ecology: The
Science of Sound in the Landscape[J]. BioScience,
2011, 61(3): 203-216.

WILSON M C, CHEN X Y, CORLETT R T, et al.
Habitat Fragmentation and Biodiversity Conservation:
Key Findings and Future Challenges[J]. Landscape
Ecology, 2016, 31(2): 219-227.

BATTISTI C, GALLITELLI L, SCALICI M, et al.
Habitat Fragmentation, Connectivity Conservation
and Related Key-Concepts: Temporal Trends in Their
Recurrences on Web of Science (1960-2020)[J]. Land,
2022, 11(2): 230.

SHTILERMAN E, STONE L. The Effects of
Connectivity on Metapopulation Persistence: Network
Symmetry and Degree Correlations[J]. Proceedings
of the Royal Society B: Biological Sciences, 2015,
282(1806): 20150203.

OLIVEIRA B F, SCHEFFERS B R. Vertical
Stratification Influences Global Patterns of
Biodiversity[J]. Ecography, 2019, 42(2): 249.

ISHII H, AZUMA W, NABESHIMA E. The
Need for a Canopy Perspective to Understand the
Importance of Phenotypic Plasticity for Promoting
Species Coexistence and Light-use Complementarity
in Forest Ecosystems[J]. Ecological Research, 2013,
28(2): 191-198.

DO NASCIMENTO L A, CAMPOS-CERQUEIRA
M, BEARD K H. Acoustic Metrics Predict Habitat
Type and Vegetation Structure in the Amazon[J].
Ecological Indicators, 2020, 117: 106679.

BIELLA P, BANI L, CAPRIO E, et al. Biodiversity-
friendly Practices to Support Urban Nature Across
Ecosystem Levels in Green Areas at Different
Scales[J]. Urban Forestry & Urban Greening, 2025,
105: 128682.

CICHA M. The Effect of a Vegetation Buffer on
Sound Levels[J]. 2022.

OZTURK Z S, KANG J, ALETTA F. Soundscape
Research in Streets: A Scoping Review[J].
Sustainability, 2025, 17(8): 3329.

KIMM J, YANG H S, KANG J. A Case Study on
Controlling Sound Fields in a Courtyard by Landscape
Designs[J]. Landscape and Urban Planning, 2014,

35]

(36]

(37]

(38]

(391

(41]

[42]

43]

123: 10-20.

FEDIUK R, AMRAN M, VATIN N, et al. Acoustic
Properties of Innovative Concretes: A Review[J].
Materials, 2021, 14(2): 398.

OQUENDO-DI COSOLA V, NAVACERRADA
M A, RUIZ-GARCIA L, et al. Evaluating the
Acoustic Absorption of Modular Vegetation
Systems: Laboratory and Field Assessments Using an
Impedance Gun[J]. Buildings, 2025, 15(3): 389.
GRINFEDER E, SUEUR J, MCWALTER R, et
al. Auditory Perception of Biodiversity by Human
Listeners[J]. Frontiers in Psychology, 2025, 16:
1552329.

LIU J, LIU F, TONG H R, et al. Differences in
Soundscape Perception of Plants Space in Urban
Green Space and the Influence of Factors: The Case of
Fuzhou, China[J]. Forests, 2024, 15(3): 417.
REY-GOZALO G, BARRIGON MORILLAS J M,
MONTES GONZALEZ D; et al. Influence of Green
Areas on the Urban Sound Environment[J]. Current
Pollution Reports, 2023, 9(4): 746-759.

LINJ S, ZHANG M Q, WANG Y'Y, et al. Factors
Influencing Natural and Cultural Soundscape
Interactions on Perceptual Experiences in Forested-
Historical Interface Areas[J]. Buildings, 2025, 15(22):
4103.

XL, kbR, b AR A S AL TIIRSAR
FHIFRAGTERIER S IFMEAR A R[] &
Mk (F ), 2024, 12(6): 62-83.

REY GOZALO G, SUAREZ E, MONTENEGRO
AL, et al. Noise Estimation Using Road and Urban
Features[J]. Sustainability, 2020, 12(21): 9217.
KORPILO S, NYBERG E, VIERIKKO K, et al.
Landscape and Soundscape Quality Promote Stress
Recovery in Nearby Urban Nature: A Multisensory
Field Experiment[J]. Urban Forestry & Urban
Greening, 2024, 95: 128286.

Landscape Architecture Academic Journal | 53



