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Coral Reef Soundscapes off
Sesoko Island, Okinawa,
Japan
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Ocean Biodiversity Listening
Project

Project Website The ocean is full of
sounds that are generated from geo
physical events, marine animals, an
d human activities. By using a hydro
phone (a microphone for underwate

r..

read more

Coral Reef Soundscapes off Sesoko Island, Okinawa,
Japan

This dataset is an archive of audio data of shallow-water and upper-mesophotic coral reefs off Sesoko Island,
Okinawa, Japan. Python codes to visualize the audio data are also provided in a notebook based on Google
Colab.

Recording Locations

Three long-term recording sites were established since May 2017. Site A (N26.635° E127.865° ) is located on
the southeast coast of Sesoko Island and in front of the Sesoko Station of the University of the Ryukyus. The
water depth is 1.5 m. Site B (N26.665° E127.869° ) is located at the bottom of a reef slope on the north of
Sesoko Island and the west of Toguchi Port. The water depth is 20 m. Site C (N26.670° E127.866° ) is located

on a nearly flat plateau to the north of Sesoko Island and the west of Toguchi Port. The water depth is 40 m.
Acoustic Recorders

AUSOMS-mini stereo recorders (AquaSound, Kobe, Japan) were used to collect underwater sounds. From
May 2017 to July 2018, six AUSOMS-mini recorders were used: 14-0106, 14-0107, 15-0106, 15-0107, 15-
0109, 15-0110.
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(1) Duty Cycle: continuous. (2) Sampling Rate: 44.1kHz. (3) Channels: 2. (4) File Format: MP3 (128 kbps). (5)
Audio Gain: High. (6) High Pass Filter: Off.

Field Deployment

At each recording site, one AUSOMS-mini stereo recorder was fixed to a cement block at the seafloor. Each
deployment lasted for a maximum of 29 days. Deployment and recovery of recorders were conducted by

divers.

Data Processing

Audio recordings generated by AUSOMS-mini recorders were saved in MP3 format. Each MP3 is about 8-hour
long and do not have a time stamp on the file name. To facilitate data management, we segmented the 8-hour
long MP3 into WAV files of 5-min duration.

We used the LTSA_gui to generate long-term spectrograms (LTS) and save the LTS in mat files. Each mat file
contains median-based LTS and mean-based LTS. Median-based LTS was obtained by measuring median
power spectral densities within each 5-min segment. Mean-based LTS was obtained by measuring mean

power spectral densities within each 5-min segment.

Associated Publication

Tzu-Hao Lin, Tomonari Akamatsu, Frederic Sinniger, Saki Harii (2020) Exploring coral reef biodiversity via

underwater soundscapes. Biological Conservation, 253: 108901.

Data and Resources

% pudio data

Alink to a shared Drive folder of underwater recordings (WAV) and long-term...

~ Explore ~

Long-term spectrogram of Site A ~ Explore ~

A mat file contains the median- and mean-based long-term spectrograms.

Long-term spectrogram of Site B  Explore ~

A mat file contains the median- and mean-based long-term spectrograms.

Long-term spectrogram of Site C ~ Explore ~

A mat file contains the median- and mean-based long-term spectrograms.

Codes for data access and analysis ) ~ Explore ~
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The information on this page (the
dataset metadata) is also available

in these formats:
</> JSON-API

RDF serializations based on DCAT
2: Beta

JSON-LD Turtle XML

via the CKAN APIZ

Tags

Acoustic diversity

Remote sensing

Wikidata Keywords

soundscape

Basic Information

Data Type

Language

Acoustic habitat Coral reef

Underwater soundscape

coral reef

« Source code
» Audiovisual data
« Scientific and statistical data formats

English (eng)

Spatio-temporal Information

Temporal Resolution
Start Time

End Time

Spatial Coverage

X.min

Daily

2017-05

2018-07

show more
127.8553390572779
127.88097380893306
26.630362980584657

26.68047930832328

Management Information

Creator

Contact Person

Contact Person Email

Tzu-Hao Lin, Tomonari Akamatsu, Frederic Sinniger, Saki Harii

Tzu-Hao Lin

schonkopf@gmail.com

Mesophotic corals

Noise

Ocean sound
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Exploring coral reef biodiversity via underwater soundscapes e erstudied
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© The Ocean Policy Research Ingitut, The Sasakawa Peace Foundation, Japen h shallow-

© Tropical Biosphere Research Genter, University of Ryukyus, Jepan

ARTICLEINFO ABSTRACT

Keywords: Information on biodiversity is essential to evaluate the ecological status of coral reefs. Sounds produced by reef- lvater re
Ocean sound associated organisms have been used as a biodiversity indicator. However, the interference from abiotic sounds wintss
M”""m"‘:""’ and lhe hck of a comprehensive audio library have mlpuhd effective evaluation. This study investigated the I8 sil
2:“”* o of asa g method to detect biological and anthropogenic ac- pe eastly q
ise
“Acouatic habieat tivities Using techniques mcludmg the visualization of Iomdumuun recordings, source separation, and clus-
Acondtic dvécaity tering were d into sounds of ic and biological sources. Our results revealed the
dynam ics ol‘ hmlog:ca.l sounds among coral reefs off Sesoko Idand Okinawa, Japan. Biological sounds were much
in reefs than in upper by reefs, but their spectral features and compo-
slmms differed. The shall, reefs by sounds of and | q
transient fish calls, whereas the upper ic reefs were by a diverse array of fish choruses systems
and transient sounds. We also discovered that shipping noise heavily interfered with the soundscapes from the ler sound.
uppe ic reefs and an invisible threat to life in the low-light habitat. The applied techniques
of soundscape information retrieval revealed the distinct mloglcll status nfcm'll reefsand the behnvlorchnnge ld settlem.
of sound-producing organisms in high temporal of can ¥
generate ecological information on habitat quality, reef biodiversity, human activities, and their interactions.
Global ion on will establish a data-informed platform and help stakeholders
assess the resilience of coral reefs to environmental and anthropogenic stressors. hances
ferfere wi
1 the a
he resili
1. Introduction the conservation management of coral reefs.
Biodiversity monitoring in coral reefs remains challenging, partially
Marine provide irrep ble services and ly face due to the distinct reef environments and their unique fish assemblages jand meso)

significant pressures due to climate change, human disturbance, and (Pearman et al., 2018; Dumalagan et al., 2019). A compuhenslve and

use of marine ‘The United Nations has recognized long-term of reef bi uency sol
these threats and placed the f marine asoneof tics, and human activities may not be fcaslblc because of limited re- ries only
its sustainable development goals (UN General Assembly, 2015). Coral sources for observation and survey opportunities, especially for photic re
reefs support various social and economic activities, such as fisheries, developing regions or remote reefs. An underwater sensing system bf a bay ai
coastal protection, and tourism, of many maritime tropical and sub-  capable of monitoring the changing patterns of marine bi P ion of  crease, hes should be designed to reduce noise
tropical nations (Moberg and Folke, 1999; Barbier, 2017; Spaldingetal,,  with the ability to di risks due to 1 and ctivities signifi-  sources to improve the resilience of marine biological hotspots. There-
2017; Woodhead et al, 2019). These benefits rely on the abundant  anthropogenic stressors, is required for establishing management stra- esophotic reefs.  fore, an itoring network would enable the
biodiversity in coral reefs. However, coral reefs have undergone recur-  tegiesof coral reefs and for providing alerts to the early-warning signs of e the availabl integration of noise into 1 planning and risk
rent high-frequency bleaching episodes over the past 20 years due to ecosystem changes (Schmeller et al., 2017; Obura et al., 2019). ife ani- of level
sea surface (Hughes et al., 2017, 2018). There- A potential solution for such an underwater sensing platform is [ ocean temper-
fore, detailed inf ion on the 1 changing patterns of  through monitoring ocean sounds. One autonomous recorder can store teriorate due to | Data availability
marine biodiversity and interactions with human activities is crucial for long-duration audio recordings, with improved time resolution of pn. Therefore, it
silience of coral The audio dataset used in preparing this paper are available from the
plans corresponding authors on ble request. A dataset of the LTS is
* G to: T.-H. Lin, Bi Research Center, Academia Sinica, 128 Academia Road, Sec. 2, Nankang, Taipei 11529, Taiwan. led here and the ilable on d i (https://data.dep -lo/en/dataset/coral-ree
** Correspondence to: T. Akamatsu, The Ocean Policy Research Institute, Th 1-15-16 Minato, Tokyo 105-8524, Japan. lystem functions E-sesoko).
E-mail addresses lintzuhao@gate.sinica.edu.tw (T.-H. Lin), akamatsu.to;
. CRediT
https://doi.org/10.1016/j.biocan.2020.108901 ,
Received 18 June 2020; Received in revised form 23 November 2020; Accepted 27 November 2020
Available online 10 December 2020 =2 Taw Hao Lin: G . pvalicas
0006-3207/@ 2020 Elsevier Ltd. All rights reserved. from the long- tion, Data curation, Porma.l analysls, Rﬁo\m:es, erlIng orlglnal draft.
1 of an Te h
Itk methods, and Dala cumuon, Wrmng - rcvh:wing and editing, Flmdlng acquisition.
lals. This study Sii
bus acoustic re- Data curation, eru.ng reviewing and editing. Saki Harii: Conceptu-
bef soundscapes. alization, tion, Writing — reviewing and editing, Funding
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Deployment and recovery of recorders were conducted by divers.
Data Processing

Audio recordings generated by AUSOMS-mini recorders were saved in MP3
format. Each MP3 is about 8-hour long and do not have a time stamp on the file
name. To facilitate data management, we segmented the 8-hour long MP3 into

WAV files of 5-min duration.

We used the LTSA_gui to generate long-term spectrograms (LTS) and save the

LTS in mat files. Each mat file contains median-based LTS and mean-based LTS.

Median-based LTS was obtained by measuring median power spectral densities
within each 5-min segment. Mean-based LTS was obtained by measuring mean

power spectral densities within each 5-min segment.

Associated Publication

Tzu-Hao Lin, Tomonari Akamatsu, Frederic Sinniger, Saki Harii (2020) Exploring
coral reef biodiversity via underwater soundscapes. Biological Conservation,

253: 108901.

Data and Resources
I

= Audio data ~ Exp|ore
A link to a shared Drive folder of underwater recordings (WAV) and long-term...

 oxix 3 s

— Long-term spectrogram of Site A ~ Explore
A mat file contains the median- and mean-based long-term spectrograms.

 oxia 3 5

— Long-term spectrogram of Site B ~ Explore
A mat file contains the median- and mean-based long-term spectrograms.

Long-term spectrogram of Site C > Explore

A mat file contains the median- and mean-based long-term spectrograms.
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AEEHSEERAE T HMMERAR /NI EREUT: (I0TE)
o HEHE (EEIR)JISON KA RHKXEH
o EBHE (EEJR)RDF BAERKEH
&R  https://data.depositar.io/api/action/package create

REHGIATE — AP| {BAL A TEE R Schema YAML 1=
B Z{#F A : https://docs.ckan.org/en/2.9/api/index.html

¢ HthFRAR

ERE ENER (EREZRREN)
MRELATER -

</> JSON-API

RDF &%){c#it ({822 DCAT 2) :

Beta

JSON-LD = Turtle XML

#EH CKAN APIZ
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https://data.depositar.io/api/action/package_list
https://data.depositar.io/api/action/package_create
https://github.com/depositar/ckanext-data-depositario/blob/master/ckanext/data_depositario/schemas/dataset.yaml
https://docs.ckan.org/en/2.9/api/index.html

7R depositar EH=E

FENIBELL AGPL 3¢ MIT $RFEIFFFED

GitHub #B#: : https://github.com/depositar/

[m85 iR (CKAN: AGPL 2#E1&3K%)

BiTREM Linux {AAR::

: https://docs.depositar.io/zh TW/stable/maintaining/installing/index.html
Docker Compose setup (EEz14EH)

: https://github.com/depositar/depositar-docker/wiki/Quick-Setup

depositar

: @ Taiwan 69 https://data.depositar.io [ data.contact@depositar.io
depositar

MEAHTEMN

(0 Overview [] Repositories 16 (] Projects @ Packages A People
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https://github.com/depositar/
https://docs.depositar.io/zh_TW/stable/maintaining/installing/index.html
https://github.com/depositar/depositar-docker/wiki/Quick-Setup

@_depositar
- - -
EQ‘IEEH I Thank You! Edﬁ;pﬁ%s;?ﬁz
https://data.depositar.io/ R E R F1FRT
https://rdm.depositar.io/ FFZE EH & IEHE £ =

data.contact@depositar.io

The depositar is a collaboration at the Institute of Information Science, the Research Center for
Information Technology Innovation, and the Research Center for Humanities and Social
Sciences (GIS Center) in Academia Sinica, Taiwan. The project has been supported, in part, by
grants from Taiwan’s National Science and Technology Council.

The depositar project team: T-R Chuang, M-S Ho, C-J Lee & C-H Ally Wangq.

AREMNGFERIZHRARREAHEARF. EFARRBFAED D, AXHER2HRF
lL\(iﬂfiﬁnﬂﬂﬁﬁEﬁng Eq:“L.\)EI’JTnM’F%si*é HrEEREREEMSNEENRHE
DI 8 iy, (A[BASE. TR E. FRE,



https://data.depositar.io/
https://rdm.depositar.io/
mailto:data.contact@depositar.io

