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| would like to begin by
acknowledging the
Muwinina people as the
Traditional Owners of the

land that we’re meeting
on today, and pay my
respect to their Elders
past and present.




Integrated Marine Observing System (IMOS)

plankton data, 2007-2024
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@ Multi-variable time series data

Chlorophyll a (mg m™)
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@ 1'd like to do some science, but ....

¢
ga\'ed\ | know there’s data

out there but
where is it and

I’'m not the best how do | get it? Is there
environmental

data too, how do |
integrate that

It

coder, some of
the tools are
complex?

How was it What about
collected, nets, satellite data, how

CPR, can | do you access
compare?

Do | have to

download it, is it
big?



@ Solution
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Australian Ocean Data Network

AODN

Data products for
advanced users

Data storage

A 4

Portal

\ 4

Thredds / S3

Biological
Ocean Observer

https://shiny.csiro.au/BioOceanObserver/

Planktonr IMOS Biological Ocean Observer

Raw data for
advanced users

> Dedicated R package » R Shiny App
Data access and functions

Visualisations & downloads

for wrangling and plotting

Tools available &
accessible for all users

Tools for advanced
users
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Welcome Sampling Progress Sampling Status Sampling Summary

The Biological Ocean Observer

The goal of this site is to Integrate, Analyse and Visualise data collected by the Integrated Marine Observing System (IMOS). We aim to enhance the
B-I O '.O -i Ca l availability and understanding of biological data and make it accessible to broader and non-specialist audiences in order to accelerate the next generation
g of scientific insights.

Ocean Observer

et d

This project is entirely open source, as are all the IMOS data underlying it. All the code for this tool are freely available on GitHub. We welcome
collaborators and pull requests are gratefully accepted. If you encounter a problem with this website or have any feedback, please log an issue on GitHub or
email the IMOS Office.

This tool was originally conceived and developed by Dr Jason Everett (UQ/CSIRO/UNSW) and Claire Davies (CSIRO). Jason is a biological oceanographer
and Claire is a plankton ecologist. Both have a strong interest in open data science and encouraging increased data uptake to solve real world problems.

The major categories of data we provide within the app are found across the top bar, and include microbial, phytoplankton, zooplankton, larval fish and
environment (chemical) parameters. The snapshot and EOV tab include summary data that may be useful as data overviews for managers and policy
makers. Within each tab, the data is often designated by sampling regime, which is generally the National Reference Stations (NRS) or the Continuous
Plankton Recorder (CPR). Due to the spatial nature of the CPR data, these data are summarised by Australia’s Marine Bioregions. More information about
the methods used in this tool, can be found in 'Technical Information' under the 'Information' tab.

Funded by:

Citation

If you use this app in any publication, please cite as:
‘Davies, Claire H., Everett, Jason D., Ord, Louise (2022) Integrated Marine Observing System (IMOS) Biological Ocean Observer - Shiny APP. v9.3. CSIRO. Service
Collection. http://hdl.handle.net/102.100.100/447365%index=1.

Integrated Marine
= All of the analysis and plotting contained in this application are powered by the planktonr package:
O bse I‘VI n g SySte m Everett Jason D., Davies Claire H. (2022). planktonr: Analysis and visualisation of plankton data. R package version 0.5.6.0000,
https://github.com/PlanktonTeam/planktonr.

A ‘ c Acknowledging IMOS Data \

This application is developed using IMOS data, and therefore you are also required to clearly acknowledge the source material by including the following
statement in any publications:
= '‘Data were sourced from Australia's Intearated Marine Observina Svstem (IMOS) - IMOS is enabled bv the National Collaborative Research Infrastructure Strateav

Australian Research Data Commons



@ shiny.csiro.au/BioOceanObserver

v @ Biological Ocean Observer x o+ - X
&€ 3 € % shinycsiro.au/BioOceanObserver/ Q % O O & :
; N Biological Ocean Observer EOVs Microbes Phytoplankton Zooplankton LarvalFish Environmental Data Relationships Information =g ~ % O
Observing Syslem
Welcome Sampling Progress Sampling Status Sampling Summary

The Biological Ocean Observer

B-'l O lo -I C a l The goal of this site is to Integrate, Analyse and Visualise data collected by the Integrated Marine Observing System (IMOS). We aim to enhance the availability
g and understanding of biological data and make it accessible to broader and non-specialist audiences in order to accelerate the next generation of scientific

Ocean Observer insghs.

This project is entirely open source, as are all the IMOS data underlying it. All the code for this tool are freely available on GitHub. We welcome collaborators
and pull requests are gratefully accepted. If you encounter a problem with this website or have any feedback, please |log an issue on GitHub or email the IMOS
Office.

This tool was originally conceived and developed by Dr Jason Everett (UQ/CSIRO/UNSW) and Claire Davies (CSIRO). Jason is a biological oceanographer and
Claire is a plankton ecologist. Both have a strong interest in open data science and encouraging increased data uptake to solve real world problems.

The major categories of data we provide within the app are found across the top bar, and include microbial, phytoplankton, zooplankton, larval fish and
environment (chemical) parameters. The snapshot and EOQV tab include summary data that may be useful as data overviews for managers and policy makers.
Within each tab, the data is often designated by sampling regime, which is generally the National Reference Stations (NRS) or the Continuous Plankton

Recorder (CPR). Due to the spatial nature of the CPR data, these data are summarised by Australia's Marine Bioregions. More information about the methods
Funded by used in this tool, can be found in "Technical Information' under the 'Information’ tab.

' IMOS Citation

. If you use this app in any publication, please cite as:
| ﬂteg rated M arl n e 'Davies, Claire H., Everett, Jason D., Ord, Louise (2022) Integrated Marine Observing System (IMQOS) Biological Ocean Observer - Shiny APP. v9.3. CSIRO. Service

= Collection. http://hdl.handle.net/102.100.100/447365%index=1.
Observing System

All of the analysis and plotting contained in this application are powered by the planktonr package:
Everett Jason D., Davies Claire H. (2022). planktonr: Analysis and visualisation of plankton data. R package version 0.5.6.0000,
‘ https://github.com/PlanktonTeam/planktonr.
0o ] 0 @ 9 9 & v @ucsumy % @ ® G %@ : 3 ® 7 ) >




@ Timeseries data applications

i)

Policy and management decision making via State
of the Environment reporting, improving
information that can influence policy

Teaching applications, real examples with
annotated code for use in Australian

undergraduate and postgraduate courses in marine
and environmental science

Hypotheses generation & testing, exploring
responses of marine plankton communities to
increasing ocean temperatures in a global warming
hotspot in Southeast Tasmania

The State of
Australia’s Environment

ﬂ Dr Helen Bostock

So great to have Dr Jason Everett and Claire Davies
teaching biological
oceanography to




@ Policy and management i @

Variable

Australia’s State of the Environment reporting
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@ Policy and management

GBR Outlook Report - changes in nitrogen fixers on the Great Barrier Reef
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Dr Helen Bostock

@ Teaching applications

© plackton: - Rstucio
Fle Edt Code View

o .oy -

KntonSave | ' A @'Kkna » - a- *8un -

2 title: "4. Zooplankton™

3 output:
4 rmarkdown: :htm]_vignette:
5 toc: true

6 nunber_sections: false
7 vignette:

8  X\ignetteIndexEntry{4. Zooplankton}
9 X\ignettegngine(knitr: : rmarkdown}
10 ¥\VignetteEncoding{UTF-8}
11

12

13- {r, include = FALSE} =
14 knitr opts chunkiseu

15 collap:

16 cm-ment -

1 message

18 warning

20
21-
22
23+ 7 {r setup} » Yonaala 10000 {718l
24 library(planktonr)
25 Tibrary(dplyr) 100001 .
26 Tibrary(ggplot2) wte 7600
27 Tlibrary(patchwork 0
28+ 1000 snna b
29 5000 4
30. # National Reference Stations
= 1001 T 2500
32 Have a look at the file and see what is available for plotting, by downloading the file you can inspect the parameters and the Stations available. b
33 4.
34~ """ {r} = North strgabroke Island . 4000 HHorth Stradbroke Island
36 MRSz <- planktonr: :pr_get_Indices("NRs", COURN D oh tera tut e 8L e |
37 unique(NRSzSParameters) . LACEFUINL A Lat) . Ay o 26004
38 unique(NRSz{StationName) 10004 * % - -
39 - . 4
30~ T 3000
41 @ 1004
42- ## Trend Analysis ] . 25001
43 3
44 Long term plankton monitoring can provide insights into how zooplankton abundance and biomass are changing with time. This has implications for the fish = 20004
comunities they support and the lower trophic levels on which they depend for energy. Abundance and biomass trends don’t necessarily show the same temporal é 10
trends, here we show zooplankton abundance by time, but biomass can also be chosen as the parameter. Seasonal cycles can also be important for understanding Port Hackina . Part Hackina
planktonic commnities, for examples in these plots it is clear that there is a much stronger seasonal cycle at Maria Island in a temperate location than at é 6000
Yongala, a more tropical station. ¥ 100001 . e * + g
45 2 ., BT .t . 40004
46 - {r} = § s . - e
47 g 10001 - s iy 3000 4
48 RSz <- planktonr: :pr_get_Indices("NRS" L . N
49 filter(Parameters -~ "zoopAbundance_m3") % . . ) 20001
50 filter(stationCode %in% c("YON", "NSI", "PHB", "AI")) 1004 . . 10004
52 pl < planktonr::pr_plot_Trends(NRSz, Trend = "Raw”, Survey - "NRS", method m", trans = "logl0™) °
53 p2 < planktonr::pr_plot_Trends(NRSz, Trend = "Month”, Survey = "NRS", method = “Toess" Maria Island Maria Island
o T 50001
55 pl .+ p2 4+ 100004
56 ggplot2: : theme(axis. title.y - ggplot2: ielement blank()) + title from 2nd column 4000
57 plot_layout(widths - c(3, 1), guides - "collect”
58 30001
59- 10004 |
2000
60
on R Mark 10009 o
1004
Console  Terminal Background Jobs - 01
R vA)‘ (”S‘”thlL\ ol 2010 2012 2014 2018 2018 2020 2024 JFMAMUIJASON

Month

Platform: x86_64-w6d- mmquZ/x64 G6a-bity : Year
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@ Using BioOceanObserver

shiny.csiro.au/BioOceanObserver

We can help with:

» designing tutorials,

* writing code,

« Implementing updates

You can help with:
* Collaboration
* Pull Requests
« Reporting issues and feature requests

github.com/PlanktonTeam
N 4

Integrated Marine Observing System

Imlookingfor.. ~_ |a

AQDN o)

AODN Portal Data Visualisation Impact

~<® Mos

IMOS Data Visualisation

IMOS Is focussed on providing greater accessi
to deliver this data to support and broaden ou

IMOS OceanCurrent

IMOS OceanCurrent
provides ready access to

oy,

Animal Tracking Database Ocean glider data visualisation
Animal Tracking Gliderscope
Database

Software package designed
Stores animal movement LB R
e —— wisuslisation of glider data
group of collaborators - eI
using acoustic tagging
technalogy.

Mare information

The Acoustic Data Viewer

AUV Images Viewer

imay display
o
a /
More information

AUV Images Viewer
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Thank you

CSIRO - Environment Everdat solutions
Claire Davies Jason Everett
claire.davies@csiro.au jason.everett@ug.edu.au

Australia’s National Science Agency

e Mos
Integrated Marine
Observing System
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