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IMOS Data Product Landscape

AODN Portfolio Highlights

Mark Rehbein

Director, Australian Ocean Data Network
Integrated Marine Observing System

IMOS acknowledges the Traditional Custodians and Elders of the land and sea on which we work

and observe, and recognise them as Australia’s first marine scientists and carers of Sea Country.
We pay our respects to Aboriginal and Torres Strait Islander peoples past and present.
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» Data discovery

* Interactive experience
* Visualisations

+ Subset download (CSV)
» Data products

» Data to information

Data experts

* Programmatic access

+ Data analysis

+ Data science use-cases

+ (Parquet & Zarr)

* Weather forecasting

+ Climate modelling

* National Metadata
Aggregators

Yellow = new



Major Achievements — Data Management

1.

For Reef 2050 Integrated Monitoring and Reporting Program (RIMReP)

« ~180 diverse datasets available (updates from many sources)

GBR Data Management System delivered!

» Cloud optimised format for fast data extraction using R and Python

+ Used by GBRMPA and others for reporting, decision making, analysis

« Transferred system to AIMS for ongoing operations

GBRMPA - Complete GBR Features
in GBR-DMS Data Catalogue ction

Assets

" GBRMPA - Complete GBR Features

Parquet
(5] Copy URL for Amazon S3

53 address of the GBRMPA - Complete GBR Features in GeoParquet format.

Connect to the data via Python:

inport pyarrow.dataset as ds

dataset = ds.dataset("s3://gbr-

print(dataset. schena)

Connect to the data via R:

df < open_dataset (bucket)

> datapackage json

parquet”)

-parquet”)

DAPI| m Source. \ < share \ P Language: English (Australia) -

Logout

Description

This dataset consists of a shapefile of the reefs, islands, sand banks, cays and rocks of the whole Great Barrier Reef (GBR)
including Torres Strait. This dataset is an extension of the mapping in the GBR Marine Park to include Torres Strait. The Torres
Strait region was mapped at a scale of 1:50000 (Lawrey,E. P, Stewart M, 2016) and these new features are referred to as the
Torres Strait Reef and Island Features' dataset. The Complete GBR Reef and Island Features dataset integrates the Tores
Strait Reef and Island Features' dataset with the existing ‘GBR Features’ (Great Barier Reef Marine Park Authority, 2007) to
create a single composite dataset of the whole Great Barrier Reef. This dataset includes 9600 features overall with 5685 from
‘the "GBR Features" dataset and 3927 from the ‘Torres Strait Reef and Island Features' dataset.

Collection

GBRMPA Administrative Spatial Regions

The Great Barrier Reef Marine Park Authority (GBRMPA) s the custodian to a large range of spatial data relevant to the
Great Barrier Reef. T s and the GBR and the va i

01/04/2002 120000 am UTC- 09/08/2021, 20450 pm UTC

General
Themes - Vocabulary: Topic Category Keywords
Terms:
- Oceans (oceans)
- Environment (environment]
- Vocabulary: GCMD Keywords
Terms: CORAL REEF (fadbco2d-51a7-4456-0715-asba16393c66)
RegF
Updated 05/06/202,21319 amUTC
Time of Data 18/07/2016, 4:43:51 pmUTC.
Projection
EPSG Code 4283
Scientific
Citation Great Barrier Reef Marine Park. i

Barrier Reef Marine Park Authority 2014, Updated data avaiable at
ttp://wwwgbrmpa govau/geoportal/
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Major Achievements — Data Management

2. Upgrade and re-launch of the Metadata Entry Tool

Simplifies the process of creating metadata
* Important security upgrades

* Feature improvements

natalia / Effect of urchin barrens on standing stocks of abalone and rock lobster

Remember to save your record regularly! A
warning window will appear if you try to navigate
away from a record with unsaved changes.

* indicates tabs with mandatory
fields currently left blank

- -

Where * How * Who *

Data identification *

Shows % completion of all fields, Status bar will
e turn green when all mandatory fields are filled.

There are multiple fields on this page that require your attention: 4

« Top - ~
Information bar shows mandatory =
2 ¥ 3 You should aim to complete as many fields as
i ) fields still requiring attention on the possible, but 1 ks ik necesswlly required
. it tab (click X to cl t '
1. Data Identification | current tab (click X to close any time) . it veicinad 6 b asaritted. |
Title * 8 o

Effect of urchin barrens on standing stocks of abalone and rock lobster

* indicates mandatory fields
requiring content fill

Topic category "

Please select ~
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Data identification * What When * Where * How * Who *

2. What

Abstract *

formed by the lon

Research theme keywords *

1 up 10 12 research theme keywords describing your data
SEA URCHINS
FISHERIES
macroal
MACROALGAE (SEAWEEDS) [l-
BROWN ALGAE
GREEN ALGAE

RED ALGAE

Data identification * what

4. Where

Geographic Coverage

[ Does data have a geographic coverage?

o Arafurn Sea |
Map  Smeline A
Timar Sea
NORTHERN
TERRITORY ol
IUEENSLA
Australia
WESTERN
AUSTRALIA
e
AR Thari
porth
NEW S
waL
b o
Grewt el Sydney
usiratan ACT
e o VICTORIA
O
Melbourne
Tawmn
TASMANIA *
Google ‘Map duta 82016 Google, ZENRIN | Terma of Use

Island

To delete a bounding box, click the row of numbers to open the edit
coordinates screen and choose Delete from the bottom left corner.

About  Datasources  Lodge

adja dom t me ¢ the same

while at

the ban

~ i Browse

s 2%
Click the pencil symbol to create a
spatial bounding box, or manually enter
coordinates by clicking Add new.
North limit West limit South limit East limit
-31.084 112,804 -37.845 120.330
19.217 146.820 -32.645 156.224

\

[l Eait Geographic Coordinates

{ North imet

West limit East limit

Soutn imit




Major Activities — Data Management

icrassd Marine Australian Animal Acoustic Telemetry Database

Observing 5,

3. Animal Tracking and NRMN data management applications T T

1,345 1€ 178 171.5

‘Species tracked Projects

Animal Tracking - Australian Animal Acoustic Telemetry Database online
centralised management of Australia’s passive acoustic animal telemetry data

* Improve speed and robustness of data ingestion P

« Data consistency and reliability improvements ' g

» Cyber security improvements

NRMN — National Reef Monitoring Network — Unified data management
solution for data ingestion, QC and data correction across multiple programs
and state departments

Correction tool improvement for robustness s

« Integration with FishBase for consistency with global standards = = e e [

32 existing surveys

1 2 hru Haliotis rubra Blackip abalone 3 0
1 2 csp Chellodactylus spectabilis  Banded morviong 2 0 2 incomplete surveys
1 2 i Scorps lineolata Silver sweep 3 0
'NATIONAL REEF MONITORING NETWORK '© INFO@ACDN.ORG.AU (ADMIN) L z = e e : & s dstnctstes
| 1 2 ai vitiger i 0 0 newstes o
(Correct Survey Data [WA1, 27/07/2020, 7.0] RLS P T P 1 2 ai it 3 0 == E
1 2 ocy Olisthops cyanomelas Herring cale 1 0 2l
1 2 pre 1 0 1 newobservable tems H
suvey over see stehome | Lattuce Longitude oute e Diectio e pas Destn Method NO BLOCKING 1 2 55 e i S Reinbow cale i o — B
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Major Achievements — Data Management

4. Gained IODE NODC Accreditation

National Oceanographic Data Centre (NODC) under the International
Oceanographic Data and Information Exchange (IODE) program

* One of 12 accredited NODC globally

« Builds on previous activities
* World Data System member (WDS) - 2023
« Core Trust Seal (CTS) certification - 2022

* Nature endorsed repository — 2015

Recognises high standard in ensuring long-term preservation and accessibility of
oceanographic data, standards for data exchange and management of marine
data at national scales

/o

Integrated Marine Observing System



Major Activities — Data Processing

1.

New AODN Data Processing Pipeline System

* IMOS pipeline implementation & migration

Robust, scalable, flexible

Monitor data processing status

Scheduled and event driven (NRT) processing
Reduced development and maintenance effort

Make new datasets available sooner

« 1st Uplift/Step Change dataset

/o

Degree heating days/anomaly SST (nc & zarr)
Method by BoM/CSIRO (ReefTemp/AusTemp)
Example of integrated dataset

Translate data into information for non-experts

More datasets to come

Integrated Marine Observing System
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Major Activities — Cyber Security & Infrastructure

4 ) 4 )
1. Data Replication ‘
«  Sydney to Melbourne with WORM data replication M
- J - /
2. Build Automations for New Portal Sydney Melbourne
« Best practice software engineering processes QA

« QA -> Stage - > Production

« Disaster recovery (Infrastructure as Code)

Promotion

3. Cyber Security Posture
«  SSO & Multi-factor authentication on cloud systems
» Australian Signals Directorate monitor for critical vulnerabilities
* Automated Code Vulnerability Checks on AODN code repositories
+ Expanded Security vulnerability alerts
* Automated cloud cost anomaly monitoring

» Cyber Incident Response Protocol established — high severity escalation to UTAS CIO and Australian Cyber Security Centre (ACSC)

> Integrated Marine Observing System



Major Achievement — Data Delivery

1. IMOS Website

oout Us < Impact - Partners Resources - S~
NS o Fiagust aanos Ooeering Sy v e e [ .

,
+ IMOS Office lead

South Australia

03
i 1M0S Intogratod Marine Observing

The region lies along the world's longest zonal, non-polar continental margin. The.

* Re-branding, content simplification Integrated
Marine Observing

systems of of b

define ts geographical extent to range from Cape Leeuwin in the west to Tasmania

« Navigation improvements System m T

economic, social, and cutural value,

« Migration to new platform

» Easier to use and maintain

Data shortcuts
National Mooring Network

Improved outsourcing and skills options a e | g S

uses a combination of volunteer commercial and mooring arrays strategically positioned in

Australian Ocean Data Network Biological Ocean Observer OceanCurrent

research [..] M Australian coastal [...]
+ Consolidating AODN & IMOS websites
» Cost savings
S
i 05 Integrated Marine Observing S, Data v Facilities v Nodes v News v
° Brand conS|stency
Search and filter all Facilities
oota
= % oy
The IMOS Australian Ocean Data Network (AODN) is the focal point for the
T e S o D
Filters. ~
3 (S —
Key Data Stream N N
Animal Tracking Argo Floats Coastal Wave Buoys ‘The AODN provides access to data from the IMOS program as well as a range of
DS M Animal 2 supp Argo by IMOS The national IMOS Coastal Wave other tes, industry and
Platform . iy — - e et o
using tagged animals including [..] the oceans around Australia. Argo essential for understanding the
floats [..] processes and [..]
Region
vewntore - vewwore - viewwore -
aoy -

Access ocean data Ocean information resources
IMOS has 13 Faciites, many of which include
sub-Faciites. You can explore these by usin
" LG AIlIMOS and contributor data can be discovered, accessed and downloaded Asuite P data
the fiters above, or by selectinga Faciity to
viewts sub-Eaclites a the bottom of the via the Australian Ocean Data Network (AODN) Portal. we collect around Australia.
page
Eurther information —» Further information —»
Deep Water Moorings Marine Microbiome National Mooring Network [ =
Daen water moarings nrovide high: Initiative The Natinnal Maaring Netwark is 2

IMOS Integrated Marine Observing System



Major Activity — Data Delivery -

Open Access to
Ocean Data

2. Progress on new AODN Portal

Good progress has been made:

« 3 stage build environment
« Search functions

« Explore on interactive map

Zr

 Dataset details

IMOS - Australian National Facility for Ocean Gliders (ANFOG) - delayed mode glider
deployments

* Mobile friendly

« Some sub-setting

* Cloud optimised formats (30%)

TTTTTTTTTT

« Data processing pipelines

"IMOS Integrated Marine Observing System



Major Activities — Data Delivery

3. OceanCurrent Ul/UX improvements

*  With CSIRO team
* Improve navigation, theme and usability
« Ul only, generation of images unchanged

Ul technology is consistent with AODN

\JIMOS Integrated Marine Observing System
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Major Activities — Data Services & Interoperability

1. Data available in Cloud Optimised formats
* Cloud optimised — 40 IMOS datasets converted (30%)

* Available via AWS Open Data Platform — free storage &
egress

« AODN maintains data sovereignty

» The cloud-optimised formats provide dual-purpose
functionality:

« Enhanced data sub-setting capabilities within the new
portal

 Robust, scalable access for data science use cases

« Python & R examples

2. Python notebooks, one for each dataset
« Data science ‘kick starters’

» Guide users in accessing and utilising the cloud-optimised
formats

IMOS Integrated Marine Observing System

= aws marketplace

Zarr

%2 Parquet
GeoParquet

Sign in

» Refine results

aodn (43 results) showin

Open Data
on AWS Data
Exchange

Open Data
an AWS Data

Exchange

Open Data

g 1-20

IR

> @

Sort By: Most recent update

v

Satellite - Ocean Colour - MODIS - 1 day -
Picoplankton fraction (O[...]
By FILL UP MANUALLY - CHECK DOCUMENTATION

Free | Publicly available

The Aqua satellite platform carries a MODIS sensor
that observes sunlight reflected from within the
ocean surface layer at multiple wavelengths. These
multi-spectral measurements are used to infer the
concentration of chlorophyll-a (Chl-a), most
typically due to phytoplankton, present in the
water....

Satellite - Ocean Colour - MODIS - 1 day -
Optical Water Type (Moorl...]
By AODN

Free | Publicly available

The Aqua satellite platform carries a MODIS sensar
that observes sunlight reflected from within the
ocean surface layer at multiple wavelengths. These
measurements at discrete wavelengths represent
the spectrum of light leaving the water surface,
and the shape of the spectrum is characteristic of..

Satellite - Ocean Colour - MODIS - 1 day -




Upcoming Priorities
1. New Portal Rollout

Prepare for soft launch and then later decommission of the existing Portal
» Sub-setting of IMOS datasets
« Some data preview capabilities
« IMOS Data pipeline migrations, NRT pipeline for moorings
« Pipelines for SoE (NESP) and Uplift/Step Change datasets for inclusion into Portal

Essential
feature New Portal Old Portal
implementation soft launch decommission
@ oo Increasing user engagement
@ IMOS, Uplift & SoE data

pipelines

/o

Integrated Marine Observing System



Upcoming Priorities

2. IMOS Live — Visualising IMOS NRT data streams

As part of the ‘Data Uplift’ brings together NRT data streams, various
existing IMOS visualisations.

* Leverages work done with AAL/ADACS* on gridded vector
animations

+ Consolidates the coastal waves data delivery with other NRT data
such as moorings

| I N D ST PRI o WP SO e NI T G WRPc e DTS S R WS S |

- Overlay animated vector with insitu ti i buoy, ings
» Link in with existing OceanCurrent product visualisations verlay animated vector with insitu timeseries (eg wave buoy, moorings)

* Include existing gridded satellite map visualisation
* Include the new ‘AusTemp’ heat stress products

* Not started yet — concepts only

*Astronomy Data & Computing Services (ADACS) from Astronomy Australia Limited (AAL) - NCRIS

©9-0...01-01-2011 01-01-2012 01-01-2013 O

\-’IMOS Integrated Marine Observing System e e e
Retain existing satellite data visualisations




Upcoming Priorities

3. IMOS NRT Data to WMO via WIS 2.0

WIS 2.0 (WMO Information System 2.0) is the next-generation
global data-sharing framework developed by the World
Meteorological Organisation (WMO). It is designed to
modernise and replace the traditional Global
Telecommunication System (GTS)

WIS 2.0 — Australian node registration underway

« Wil gain WMO DCPC (Data Collection and

data

* MQTT broker: to publish WIS2 notifications for metadata and data

s HTTP server: to enable the download of data and metadata

IMOS/AODN

AODN NRT

Production Centre) certification
» Discussing priority datasets with BoM
« Part of ‘Data Uplift’ activities

» IMOS data more easily included in global climate
models and weather forecasting in near real time

4. Matlab toolbox: where to next?

« Upcoming discussions with facility

/o

Integrated Marine Observing System

Data Pipelines

International Sector

National Sector @

A WIS2-node

@ Global Discovery
Catalogue

MaTT :::

<

Global Broker

|

B  clobalcache

Global Discovery Catalogues download all valid WCMP2 records from the
HTTP-endpaint for notifications on topic=arigin/a/wis2/+/metadata

Global Brokers subscribe to topic=origin/a/wis2/<centre-id>/# on the
WIS2 Node MQTT broker, and republishes all valld WIS2-notifications

Global Caches download data from the HTTP-endpoint for all
notifications on topic=origin/a/wis2/+/data/core/#

data consumers



Thank you

Mark Rehbein ﬁ mark.rehbein@utas.edu.au

Director, Australian Ocean Data Network
% 0410477731

Integrated Marine Observing System
@ 20 Castray Esplanade
Battery Point TAS 7004

g
NCRIS s

National Research
Infrastructure for Australia

An Australian Government Initiative

imos.org.au

/o
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B
NCRIS "g

National Research

Australia’s Integrated Marine Observing System is enabled by the National Collaborative

Infrastructure for Australia Research Infrastructure Strategy (NCRIS). It is operated by a consortium of institutions
An Australian Government Initiative as an unincorporated joint venture, with the University of Tasmania as Lead Agent.

PRINCIPAL PARTICIPANTS

UNIVERSITY of V/////4
NN\

3 ! 35
TA S A N I A Australian Government OF MARINE SCIENCE

AUSTRALIAN INSTITUTE Australian Government

(Lead Agent)

THE UNIVERSITY OF

~ SYDNEY

~ F==1 THE UNIVERSITY OF \\\ ) / &
B —a  $uts

Government RESEARCH AND sydney institute
of South Australia DEVELOPMENT / of marine science
ST

SIMS is a partnership invoving four universities

ASSOCIATE PARTICIPANTS

R\
DEAKIN

UNIVERSITY

o AUSTRALIAN
ANTARCTIC
PROGRAM

Australian Government

Curtin University

Department of Climate Change, Energy, the Environment and Water
Australian Antarctic Division

Bureau of Meteorology

H

MACQUARIE UNSW

University SYDNEY

THE UNIVERSITY OF
MELBOURNE

IMOS thanks the many other organisations who partner with IMOS, providing co-investment, funding and

operational support, including investment from the Tasmanian and Western Australian Governments.
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