55 41 B4 20 1) *E &~ 2 Eild Vol.41,No.20
2021 4F 10 A ACTA ECOLOGICA SINICA Oct., 2021

DOI: 10.5846/stxb202011192976

RO, AL, E, BB 2%, IMIRDIL, TR, PNV AR, AR TR T, A0SR ST 4 Bl A R SR UL S AR A5 R R OC R AR I, 2021,41(20) ¢
8040-8051.

Zhao Y L, Bai Z T, Wang C, Yin L Q, Sun Z K, Zhang C, Sun R L, Xu S, Bian Q, Sun B Q.Urban parks soundscape and its relationship with vegetation
structure: A pilot study.Acta Ecologica Sinica,2021,41(20) :8040-8051.

W AEEEE=NEEHEMHXR

1,2 3 1,2 ~ 1,2 1,2 1,2 2 s 1,2 1,2
R GEX, T R RER IRk YRR,
H W A SRR

1 E AL BRAIF 28 Be MOl F 5T BT, B ARl B S ARACR: B S 52802, JbaT 100091

2 [ Gl AN R I T AR 5 G, B BT 100091
3 RHW LKL AR R, KHEE 300222

R T 2 PELR IR T A 25 AR G ) B B2 B 0 Rl T A ) PR X, AT S A BT, ol T L R e 24T
HAFRERK, A, R A BIRE AL, DU AR A 25 2R e B L M B AT B A, 75 S R 5 i el 45 A W
(G BB ARk A b AR 2 REE . TSR 1 ARt 20 AT 22 Bl 9 7 2 A R0, (0 P U A TR FOULRAE 5 28 A s K
SRRT CEN S A Y 2R DR IZ (8 0 R AR B0 ( BIO (ADI NDSI) SRR G R, S8 LT T B b R SO0 B
BERRMPILRTT . FRARRY : (1) P #2385 A BRI T 2 bl 75 SOULAE B, FA il 2 AR ) 2l 25 R, B e Aty Sz Ik
BB IR A B R AR AR B 5 (2) 7R R B R B B AT 12 10 I 1) Sl 2SS A AT AR A, AN [] A A3 X ] 2 gk
TR AR BTG SR R 5 (3) MR AS A LR a0 B 45 A0 7 st L 3 T AR AT, T B S oo, o AR R . B
SRS A 2 PR RO OO A BE Sl 1 AR S A= ) 2 R P A 25 AR G B 0 0 5 3 | i A BRI R 52 R e )
BRI,

SRSREAA) P ROUL AL S 3T A B AR W) R TR R

Urban parks soundscape and its relationship with vegetation structure. A pilot

study

ZHAO Yilin'*, BAI Zitong'?, WANG Cheng">*, YIN Lugin'®, SUN Zhenkai'?, ZHANG Chang'’,

SUN Ruilin"*, XU Shi"*, BIAN Qi"*, SUN Baoqiang’

1 Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation, State Forestry and Grassland Administration ,
Beijing 100091, China

2 Research Center of Urban Forest, State Forestry and Grassland Administration, Beijing 100091, China

3 College of Art, Tianjin University of Finance and Economics, Tianjin 300222, China

Abstract: Urban foresters are addressing the challenges of urban biodiversity loss through management plans to adapt to
urbanization. Protecting the integrity of the urban ecosystem requires long-term monitoring and planning for resilience as well
as effective management. Urban parks are important parts of the urban ecosystem and hot spots of urban biodiversity, with
rich soundscape resources. Due to the informative, low-cost, and low-impact features, soundscape-related researches and

applications have a great potential of monitoring ecosystem health. Acoustic indices have been commonly used in soundscape
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ecology researches to measure biodiversity conditions by summarizing the activity or diversity of biological sounds. In this
study, we recorded the soundscapes of 20 city parks within Beijing urban area in spring, trying to describe the
characteristics and changes of soundscape quantificationally. A total of 23,040 minutes of sound materials were automatically
sampled from raw data using Python. Then we calculated three widely used acoustic indices (BIO, ADI, NDSI) that have
been proven to be related to biodiversity. The soundscape intensity index, power spectral density (PSD) , was calculated to
measure acoustic features along every frequency interval. All the indices’ calculation is based on R studio. Spearman rho
correlation analysis and principal component analysis were carried out to explore how environmental vegetation structures
affecting soundscape in park habitats. The results show that (1) acoustic indices can not only effectively characterize the
soundscape information of urban parks, but also have significantly time-dynamic characteristics, which can accurately
reflect important biological activities and ecological processes such as bird dawn chorus. (2) The acoustic intensity index
also reflects significantly temporal variations and changes along the frequency intervals. Different frequency interval groups
reflect the corresponding activity information of acoustic communities. These results also provide more supports to the
acoustic niche hypothesis ( ANH) theory. (3) Our PCA modelling results show that the vegetation structure, especially the
vertical structure, plays an important role in urban soundscapes. More vertical heterogeneity or multilayered vegetation, is
associated with more acoustic diversity in urban parks. In the absence of historical soundscape data, we systematically
collected and analyzed the soundscape of urban parks in Beijing. This is a pilot study for soundscape in Beijing urban parks.
Our findings support soundscape as a measurement of habitat vegetation status and emphasize its great potential for urban
management and sustainable development in biodiversity and ecosystem monitoring, which will enable regular assessment of

urban parks and forests to inform adaptive planning and management strategies.
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Fig.1 Location of 20 urban parks inside 5" ring road
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FZ)T0%VL L) o #iE T =4 PC Xt 484> 0.5 A HAS & (R 2) .

R1 FREHNEMERTENTEREBMBREE(n=60)

Table 1 Spearman rho correlation of habitat factors with acoustic indices (n=60)

TD TC SGD SGC FHD TCV TAH CAH
NDSI 0.04 0.03 -0.15 0.53"" 0.54** 0.45* -0.12 -0.19
ADI -0.01 0.14 -0.28" 0.04 0.08 0.04 0.37"" 0.21
BIO 0.18 -0.04 -0.19 -0.10 -0.02 0.41*" 0.38"" -0.24

# % P <0.01; *P<0.05

R2 HEHEFRTENERSSNER
Table 2 Principal component analysis of the variables that responded to the vegetation structure

F A4 Components

A5 Variables

Diml Dim2 Dim3
AN 4E 2 Z £ Shrub and ground layer diversity, SGD -0.22 0.15 -0.81"
AN 4% )2 35 B Shrub and ground layer coverage, SGC 0.07 0.52" -0.36
i ZAEE Foliage height diversity, FHD 0.14 0.57" 0.26
i A8 SEHE X Tree height coefficient of variation, TCV 0.27 0.56* 0.15
TR RS TG BE Tree average height, TAH 0.68* -0.17 -0.03
XML RS Crown average height of trees, CAH 0.63* -0.20 -0.34
HHE(Y Eigenvalue 1.3360 1.2472 1.0278
#4772 Cumulative Proportion 0.2975 0.5567 0.7328

# FN AL bk 1% TS B BT B 4 0 = 0.5

A5i TAH 1 CAH #5145 — %l ( Dim 1, Z6 X 8077 >0.6, 3 1), I T4 518 8 M0 X4 (r=
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