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Topics

e Data lifecycle

— Plan for data management

— Data collection

— Getting data into your system

— Preparing for publishing your data
— Uploading data to a repository

— Integrating your data with other sources

* Data portals for acoustic data
 Why data management is important

* Summary and resources



Data lifecycle

* Elements of data management RR—
(DataONE Best Practices) ~7 u ~

e Start thinking about and doing data | Analyze Collect |

management early!
e Start with making a Plan
* Follow up with actions in each step
 Good tools will help
— DataONE investigator toolkit \ ‘
— Rosetta file conversion (Unidata) |

— NetCDF Utilities (Unidata) ' Discaies " Describe [
\

— GDAL (Geospatial Data ——
Abstraction Library) | Preserve M @NE
The most important part of this Data
process is YOU!

C @

v/ DataONE - Data Observation Network for Earth INTAROS
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https://www.dataone.org/investigator-toolkit
https://www.unidata.ucar.edu/software/rosetta/
https://www.unidata.ucar.edu/software/netcdf/workshops/2012/utilities/index.html
https://www.gdal.org/

Data lifecycle

" Plan ‘

/ i - .
« Data lifecycles can vary with project type \ftshae., ot
— Primary data collection (red) / \
— Data synthesis / Assessment (green) | X‘ | ( Assure |
* Your data lifecycle model may be ‘/
different, but must include o x J ‘ Descrive |
_ PLAN | Preserv 04
— DESCRIBE | Data®\E
— PRESERVE k)
to support data reuse lwdishzs,| L
* Exercise for this afternoon: prrem—— N
— Describe what does your data lifecycle "
model looks like \ /
lr Discover ‘ | Describe |
[ e )

| Preserve J Q

(new datasets)
INTAROS




Plan for data collection/compilation

 Data Management Plan
— What data will be collected?

— By which instruments? . ' :
— Where is the documentation? IM LCO”;“‘
— What context was data collected in?
— Methods applied for processing and / \
Qc?
— What formats will we get data in? ’ — | ‘ Po— l
— What formats do we want to work )
with?
— What formats do funders expect? \ /
— Where to store data for sharing?
— How much time&money to spend? Im | {’m ‘
* Scale plan and DM to project size = P «

— Automate where possible — Data®NE

— Use best practices
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Getting data into your system

—

L

Passive acoustic data often recorded as WAV files v

Use own/other scientists' scripts for reading the data

— Python: scipy.io.wavfile.read() Examples

— Matlab: audioread function

— R: readWave function

Ingest through processing and analysis tools, e.g. m
— Audacity (matlab)

— PAMGuide (matlab & R) PAMGuide
— TRITON (matlab) KQ‘TO,\,
More on this in the afternoon (lecture+exercise) %
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Python%20scipy.io.wavfile.read()%20Examples
https://www.mathworks.com/help/matlab/import_export/read-and-get-information-about-audio-files.html
https://www.rdocumentation.org/packages/tuneR/versions/1.3.3/topics/readWave
https://www.audacityteam.org/
PAMGuide
http://cetus.ucsd.edu/technologies_Software.html

Preparing for publishing your data

 Compile both metadata and documentation

 Metadata
— Discovery metadata, e.g. area covered, time period, parameters, ...
— Usage metadata, e.g. processing history, units, data quality, ...
— Avoid making new standards; utilize the existing ones

* Decide on suitable tools for formatting
— Depends on format used in processing & analysis tools
— Select a standard data format and metadata standard
— Data formats should be self-describing
— Files should include all needed metadata

¢
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Preparing for publishing your data

* Rosetta
— Open source tool, written in Java, https://github.com/Unidata/rosetta

 Web-based application that converts ASCII files to NetCDF
— Can read metadata from header(s), and add user defined metadata

e Saves “setup” as templates for future use
Ry | | Rﬁsetta

500

sagll_|

veQ _‘ Rosetta is Beta software under active development, use at your own risk. This specific version of Rosetta has been tailored for NMDC.
ROSGH'Q Welcome to Rosetta, a data transformation tool. Rosetta is a web-based service that provides an easy, wizard-based interface for data collectors to

transform their datalogger generated ASCII output into Climate and Forecast (CF) compliant netCDF files. These files will contain the metadata
describing what data is contained in the file, the instruments used to collect the data, and other critical information that otherwise may be lost in
/A% one of many dreaded README files
ES3% y L
e= N\MOC
In addition, with the understanding that the observational community does appreciate the ease of use of ASCII files, methods for transforming the
netCDF back into a user defined CSV or spreadsheet formats is planned to be incorporated into Rosetta.

We hope that Rosetta will be of value to the science community users who have needs for transforming the data they have collected or stored in

N O rDat d Net. non-standard formats.

Rosetta is currently under continued further development, and ready for beta testing.

il

‘ilil“'-“SIUS What would you like to do?

SYALBARD INTEGRATED ARCTIC
'EARTH OBSERVING SYSTEM

Convert a file to the netCDF format and create a new template |

Upload, modify, and use an existing template

Version : 0.5.1-NERSC UCAR U n i

Build Date: Fri Aug 03 11:25:13 CEST 2018 ggg&ﬂgy% Data Services and Tools for Geoscience TRLULRY-Y XX
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https://github.com/Unidata/rosetta

Preparmg for publlshmg your data

Arms et al., 2015. Rosetta:
Ensuring the Preservation and
usability of ASClI-based Data into

Rosetta

the Future. Poster at AGU 2015. : e e P A
, = = - N e ( The World! |
— 2 . r (N A~ N\ \\
: ’ DS )
‘_‘vv 0 /
preme Publish to a data
o server
Download —
Converted File s
- B B B s
P > @ A
o ¢l B "
y 9 099 |4| S s
Rosetta N
Choose data aidiis
e - collection method S
— . Transformation
' : Workflow
Add General = 7
; sictara Metadata O undra__ Select the data
header
= g =
D idata y o
Define Data Variables Define Coordinate

and Metadata Variables and Metadata



Preparing for publishing your data

* Why tools?
e To add documentation to dataset files

— Discovery metadata
— Usage metadata

* To prepare datasets in standard formats
 Makes data easier to reuse (also by others)
 What tools are available?

— GIS (commercial, free)

— Data processing and analysis tools (commercial, free)
— Open source libraries and community utilities

— Rosetta (free) for ASCII to NetCDF

¢
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Preparing for publishing your data

e Exam p|e Ocean Acidification data in 2016 in the Fram Strait (RFF Iskantseilas)
. * Collected by a remotely controlled sailbuoy
- Sallbuoy data 2016 . Parameters: ::H;aif
— Converted from “ lemperature; Q1 v A
*  conductivity, i (3
ASCIl to NetCDF « ol
Wlth Rosetta *  partial pressure of
carbon dioxide (pC02),
— Published in NMDC +  dissolved oxygen (02).
through Thredds B ERSRINERES

* 30June-18July 2016

Data Server (TDS)

— Searchable through
NMDC Data Portal

at https://nmdc.no/

Courtesy of J. Ullgren and A. Yamakawa, NERSC, 2017

10°wW 5°W 0° 5°E 15°E
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https://nmdc.no/

Uploading data to a repository

* Decide repository

i

; <
Gomes®

Must offer a DOI

Must support metadata
standards and search APIs

Should be easy to upload
Should offer human support
Should have long term funding
Metadata must include:

* Area and time range

e Summary of content

* PI(s) and their e-mails

* Parameters contained

* Links to documentation

e Data license

* Funding organisation
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SIOS Data Access Point

LAST UPDATED: NOVEMBER 21, 2018

Once uploaded

— Easy to search kbt
Search results

. f
ree teXt Available Metadata I
. area |
TITLE met-arome-arctic-2p5km-extracted

* time ran |
g O :thért:g%?ongicm MET Norway Thredds Service
~~s Institute

° keywo rd < THREDDS Data Server

— ShOW on malCatalog http://thredds.met.no/thredds/catalog/aromearcticlatest/catalog.html i

— Access to da‘Dataset: AROME Arctic latest/arome_arctic_extracted_2_ 5km_latest.nc

o Data size: 12.81 Gbytes
o |D: aromearcticlatest/arome_arctic_extracted_2_5km_latest.nc

Access:

1. OPENDAP: /thredds/dodsC/aromearcticlatest/arome_arctic_extracted_2_5km_latest.nc
2. HTTPServer: /thredds/fileServer/aromearcticlatest/arome_arctic_extracted_2_5km_latest.nc
3. WMS: /thredds/wms/aromearcticlatest/arome_arctic_extracted_2_5km_latest.nc
4. WCS: /thredds/wcs/aromearcticlatest/arome_arctic_extracted_2_5km_latest.nc
Dates:
¢ 2018-12-04T15:15:36Z (modified)
Viewers:

v
e Godiva2 (browser-based) 2
o NetCDF-Java ToolsUI (webstart) \ R o s



h“wu %:II ”"Ui IQOE
,",J
Data portals for acoustic data

International Quiet Ocean Experiment

l

e Acoustic Data Portal: https://igoe.org/acoustic-data-portal

Data access, literature, marine animal sounds, ...

Acoustic Data Portal

IQOE

International Quiet Ocear

HOME

FUNDAMENTAL QUESTIONS

One of services of IQOE is to provide easier access to passive acoustic data from national THEMES
systems worldwide. The following are links through which data can be obtained.

PRODUCTS
Asian Soundscape

WORKSHOPS

German Marine Research Data Portal

WORKING GROUPS

IMOS Acoustic Data Viewer (Australia)

ENDORSED PROJECTS

Integrated Ocean Observing System (I00S) (USA) NATIONAL ACTIVITIES

MEDIN (UK)

NOAA Passive Acoustic Data Viewer (USA) ACOUSTIC OBSERVING SYSTE

ACOUSTIC DATA PORTAL

~eree


https://iqoe.org/acoustic-data-portal

Data portals for acoustic data

* NOAA passive acoustic data viewer

& NOAA HVRSERTAERGRuamon Barilvs Keustis Butuivwe

 Attributes: NRS-2015-2016-02 (%]
- Funaing Urganization: NUAA/NMES/UCean Acoustics 'F’FO’gTHﬁT"E]‘

NOAA > NESDIS > NCEI (formerly NGDC) > Maps Privacy Policy

Layers Instrument Name: NRS TV ¥ =
-~y United States Platform Type: Mooring Identify |- V | Basemap B Opsiot\s v K
0 ) Sensor Depth: 500 m & . -y %
Eqsglve Acoustic Data Bottom Depth: 4250 m a
[ p Additional Filters 3§ Reset Number of Channels: 1 B
Be Sampling Details: B
o Date Range: 2015-01-10 to 2015-11-03 |
Passive acoustic data are used by NOAA and Sample Rate (kHz): 5 ﬂ
other agencies and institutions for a wide Recording Duration: Continuous >
range of activities including monitoring living &
marine resources, monitoring of earthquake Data Quality: Unverified o
and geological activity, and assessing impacts Citation: NOAA OAR Pacific Marine Environmental Laboratory, 2
of anthropogenic noise on marine life. National Marine Fisheries Service, NOS Office of National
Marine Sanctuaries, and DOI NPS Natural Resource o
Information on the archive is available on the Stewardship and Science Directorate (2014) Passive Acoustic
NCEI Passive Acoustic Data Archive page. Data Collection (NRS) NOAA National Centers for §
Environmental Information doi:10.7289/V5M32T0D [access | . o
The NOAA Ocean Noise Reference Station date] ':J r a
Network, through a unique collaborative effort : : = i WA o
across offices in NOAA's OAR, NMFS, and ' Back  Zoomto @ Request This Data Collection 2]

NOS and the Department of Interior's National
Park Service, is NOAA's first ever acoustic
monitoring system deployed broadly
throughout the US exclusive economic zone,
and enables the collection of consistent and
comparable multi-year acoustic data sets
covering all major regions of the US.

If you have any questions on the collection and
use of the Ocean Noise Reference Station
Network data, please contact
NRS.inquiries@noaa.gov.

Online Resources: United States

 Discovery of Sound in the Sea
* Ocean Biogeographic Information
System



https://maps.ngdc.noaa.gov/viewers/passive_acoustic/

Data portals for acoustic data

* |MQOS Acoustic Data Viewer

Help - AODN Home IMOS Home

/R IMOS Acoustic Data Viewer

Integrated Marine Observing System Portand, VIC 2009 - 06:05-2009 o

FACILITY 6e: Acoustic Observations

- - (A
Graph Picker: (4)
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|
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IMOS%20Acoustic%20Data%20Viewer

Data portals for acoustic data

e Alaska Ocean Observing System (AOQS)

Ocean Data Explorer m Catalog @Map [+ kDataviews([f)~  ##Seftings~ A Share @Help lFeedbacl

~ Ve W YW
A\ % ?ﬂ' i @Legend

= Minimize all @ Hide all

[ 3

= AOOS Real-time Sensor Catalog

t

AOOS Real-time Sensors L/

© Jan 1, 1979 02:00 (GMT+0100) - Dec 11, 2018 20:08
(GMT+0100)

1F0to31m

13 k74
Air Temperature °F

All

Air Temperature (483)
Barometric Pressure (276)
Chlorophyll (1)

€02 (2)

Conductivity (3)

Depth (2)

Depth to Water Level (4)
Dew Point (231)

Dissolved Carbon Dioxide PPM (1)
Ground Temperature (32)
Omega Aragonite (1)
Oxygen Concentration (2)
N Oxygen Saturation (2)

© Time ~ £ lan1, 1979 1990 2000 Dec 11, 201 pH (3)

Precipitation (116)

s -
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https://portal.aoos.org/

Data portals for acoustic data

e Alaska Ocean Observing System (AOQS)

All
me—s Ocean Data Explorer m Alaska Department of Transportation (DOT) (304)
% r ¥ Alaska Division of Geological & Geophysical Surveys (8)

Alaska Ocean Observing System (AOOS) (365)
Alaska Railroad (23)
Alyeska Resort (25)
BOEM Arctic Historical Meteorological Database (8)
Canada Water Office (1155)
Coastal Data Information Program (CDIP) (26)

Cook Inlet Regional Citizens Advisory Council (1)
> Cook Inletkeeper (6)
Copper Valley Telecom (13)

Environment Canada (91)

8 Friends of Chugach National Forest Avalanche Information Center (F-CNFAIC) (44)
International Arctic Buoy Programme (IABP) (11)

Marine Exchange of Alaska (352)

Meteorological Assimilation Data Ingest System (MADIS) (304)

Total points: 1782 On screen: 1782

ciplel=s 2%

A 4
INTAROS


https://portal.aoos.org/

Why data management is important

* For the researcher

— Good organisation helps in finding needed information quickly
* like the files you created three months ago
* and associated documentation...

e and scripts used to process, analyse and visualise...

— Supports reuse
e other scientists can repeat your analysis
 verify that the same input gives the same output
* perhaps suggest enhancements for new projects - with you!
e provide training for next generation

¢
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Why data management is important

100 j

* For the researcher

— Improve data quality
* more efficient data handling
* needed metadatais in place

e procedures (and scripts) for
quality control are well documented

— Data are securely stored EEE e

* reusable by yourself and others

Seq
RS .

DR

SR ]
. . aform™ “0'5‘
* available for next generation i%%gi;:;
- ard"et g
» citable (e.g. by DOls) rAat
2 _.-"3’9'5 f-‘l j
* can lead to new research S gc0

i\
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Why data management is important

 For funders

— Data collection is costly
— Must maximize availabliity and reuse
— Faciliate for longer time series of important climate parameters
— Enables new projects to reuse earlier data
 Also benefits the scientists (citation, DOI, impact rating)
— Sustainable solutions for long term storage
e Standardisation to facilitate interoperable DM systems
— In brief, return on investment (ROI)

¢

INTAROS




Summary and resources

* Key points

Planning data management is crucial

The plan must be followed up and acted upon

Many templates and tools to help you

Planning a little up front can save a lot of effort later

First, decide on the lifecycle model for your datasets

Then, plan accordingly and follow up; revise plan as needed
Upload data to a repository to facilitate reuse

Investigate current data portals for acoustic data

* Resources:

Strasser C, Cook R, Michener W, Budden A., 2012 Primer on data management: what
you always wanted to know. Technical report, DataONE.

DataONE Data Management modules, https://www.dataone.org/education-modules
Acoustic Data Portal: https://igoe.org/acoustic-data-portal
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https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwi5k7bij4jfAhWFFiwKHZUiCA0QFjAAegQICRAC&url=https%3A%2F%2Fwww.dataone.org%2Fsites%2Fall%2Fdocuments%2FDataONE_BP_Primer_020212.pdf&usg=AOvVaw1ujLVvzoNI6g1l7RhYEGph
https://www.dataone.org/education-modules
https://iqoe.org/acoustic-data-portal

