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Aim for today’s talk....

To outline lessons learnt in establishing and sustaining
coordinated observational science capabilities,
especially those linked to satellite monitoring in
coastal and coral reef environments.
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 Australia has a lot to learn from the international ocean
colour science community :
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International Ocean-Colour Coordinating Group climate change initiative
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processing and display of satellite ocean color data.
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SeaBASS -t
Dotwwen providh o ef U siivocacy and v .o -
Mare S=3BASS is a repository of in situ oceanographic
data to suppart algorithm development and satellits
data product validation activities
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The OBPG serves as a Distributed Active Archive
Center for satellite ocean biclozy data produced or
collected under NASA's Earth Observing System
Datz and Information System, including those from
historical missions and partner space organizations.

Historically rich fishing grounds, the Gulf of Maine and
Georges Bank have been 5o heavily harvested that they
can no longer fully supply our ever increasing demand
for their resources. The phytoplankton that eventually
feed the fich, mollusks, and crustaceans that we catch
are shown coloring the northwest Atlantic waters in the
above VIIRS fmage from May 14, 2015

The OBPG maintains 2 Field Support Group that
collects in situ data, engages in comnmmity
mezsurement protocols activities, and hosts an
HPLC phytoplankton pigment processing facility.
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Some context ....... what we try to do
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Some context ......ENgaging ecosystem science

ECOSYSTEM SCIENCE __. . O

resilience of socio- sciences
ecological systems geospatial sciene

ECOLOGY & remote sensin(j

evolutionary fire ecology

evolution genetics & limnology  microbial
phylogeography ecology

conservation biogeochemistry landscape &
biology (incl, carbon storage, fuel catchment

e ulation dynamics, water yield,
pollination ’:ioypnamlcs \ nutrient fluxes) management
ecology

biogeography (incl. fisheries, wildlife,

rangelands
science

vegetation pest management) ecophysiology
molecular dynamics
“genetics

atmospheric

(incl, crop production, chemistry

biodiversity forestry, aquaculture)

economics of
sustainability

meteorology
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* Some context ....... Australian marine and terrestrial ecosystems
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e Some context ....... Australian marine and terrestrial ecosystems

Nitrogen, phosphorus and herbicides in groundwater flows to the Reef
Overview of transport, transformation and attenuation processes

Nitrogen Phosphorus  Herbicide
processes in processesin  processes in

the rootzone  the root zone therootzone  giroam and aquifer  Denitrification Nitrogen attenuationin  Phosphorus attenuation

the transition zone in the transition zone
M
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Tidal pumping

Transition

Saline groundwater (seawater intrusion)
groundwater zone
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Subsurface fate  Subsurface fate of  Subsurface fate

of nitrogen phosphorus of herbicides

Lana Baskerville and Heather Hunter. From: Hunter, HM (2012),'N dwater flows to the Great Barrier Reef lagoon: processes, fluxes and links to on-farm management”.
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 “IDEAL” components of sustainable collaborative
long term research infrastructure:

|dentifiable and accessible “community(ies)”

MANAGEMENT

* C(learly defined goals, understanding and use of
science

Ll

Community
engagement

 Agreed processes for cooperation and
collaboration

* Accessible and verified protocols for collection 4
sharing data

e Variety of funding sources

1 1 1 1 1 Source: Longstaff, B.J., T.J.B. Carruthers, W.C. Dennison, T.R.
* EStablIShed and malntalned |Inks Wlth Lookingbill, J.M. Hawkey, J.E. Thomas, E.C. Wicks, and J.
gove rnment |nd ustry a nd commu n|ty Woerner.(eds) Integrating and applying science: A handbook

for effective coastal ecosystem assessment. IAN Press,

M Cambridge, Maryland.U.S.A.,
TERN" \.Ilmos J
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Building national collaborative research
infrastructure assumed versus reality?

Existing cooperative networks were in place
and engaged with key groups across science
and management.

Methods/protocols for data collection,
analysis, and distribution were established.

Common data and meta-data file formats
were in place and able to be expected.

People would cooperate and collaborate to
develop systems for collection and sharing
of data.

Funding, rewards and national/inter-national
priorities aligned with collaborative
research infrastructure and research .

¥

IMOS

Coral Reef
Remote Sensing

A Guaide far Mapping, Monitotieg

and Manage




Contents

Some context for the talk.....

Introduction

Designing sustainable and collaborative, long term research + infrastructure

Starting the Design of National Collaborative Infrastructure

Coastal and Coral Reef Monitoring and Management: Needs + Status

PR M ¢

Establishing Collaborative National Research Infrastructure

Lessons Learnt and Moving Forwards




 Monitoring coasts and coral reef waters:
Jurisdictions and overlaps - spanned by infrastructure:

Australia's network of Commonwealth marine reserves

0 400 800 1,200
Appeoximate scale (km)

Transitional arrangements appdy 10 the Southwwesl,
Noeth-wosl, Noeth and Tempecate East Networks and
the Coral Ses reserve. These arrangements invalve
NO CHANGES ON THE WATER for manne users.
Note. there ame no changes t© managoment
arangernents in the manne reserves that exsted
paor 10 the ostatfishmont of the new reserves, that is.
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* Monitoring coasts and coral reef waters:

Jurisdictions and overlaps: terrestrial-coastal-marine

Key
Protected areas
I Marine Conservation area
B Wet Tropics WHA

Bl State Development area
I Development area

Great Barrier Reef World Heritage Area

covers 348 000 km
2300 km of coastiine
roughly the size of ltaly

m 3000 coral reefs

L A
v~ 1050 islands

Wet Tropics World Heritage Area
covers 8944 km'
89 % in protected area

Population
less than 1 million people

" I " IM 70 Traditional Owner groups

Development
< 3 % of the coastal zone is developed
_.‘l'b 5 key trading ports
Conservation

% 32 % of coastal zone in protected areas

96% of the GBRWHA in the coastal
- zone is in state or Commonwealth marine
parks

m 2 Ramsar sites > 80 % in protected areas

5 regional centres all < 200 000 people




 Requirements for coastal and coral reef science and
monitoring in Australia

 Water surface properties
 Water column properties
* Benthic features+properties

e Sources:
[ ] Image ‘ - Coastal features X

. Event-based %
® F e I d mapping \

L4 IVI O d e I I e d Other biophysical Water quality

properties

1\




* Essential water quality variables from remote sensing (a.pekker) ‘ll IIJ.

il
WATER QUALITY INFORMATION WATER QUALITY VARIABLE cs'llno

Primary production and eutrophication status CHL
Aquatic carbon content, carbon fluxes CPC (cyanobacterial pigment)

CPE(cyanobacterial pigment)

Surface algal blooms

Aquatic carbon content, carbon fluxes CbOM

Erosion, re-suspension and deposition TSM (ZCHL+NAP)
Aquatic carbon content, carbon fluxes

Light climate information related to the combined K

effects of algae, CDOM and suspended matter Transparency

Turbidity

Ecological condition Emergent macrophytes

Submerged macrophytes

CHL=chlorophyll; CPC=cyano-phycocyanin; CPE=cyano-phycoerythrin,
CDOM-=coloured dissolved organic matter; TSM-total suspended matter; NAP=non-
_algal particulate matter; K ,=vertical attenuation of light

TERN



 Operational sensors coastal and reef environments:
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e Suitable spatial and temporal scales

Spatial and Temporal Resolution for Selected Parameters s

100 = A
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* Monitoring and managing coasts and coral reef waters

Heatias |- I |1 A2 B
[mvers EIEIEN . v ’
| []coOM max above 024 m1 2010/11 v + [k W
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| 24 Base Layers .
@ Coast, cities and reefs baselayer (e-A'
(7) Google Hybrid

") Google Physical
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Chlorophyll-a median May
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|CDOM max above 0.24 m-1
12010/11 wet season (CSIR0)

| Overview of the freshwater extent for
|the wet season 2010/2011 (1st

| November 2010- 30th April 2011) for
\the whole Great Barrier Reef World
Heritage Area.

m

Pixels are mapped in dark red when
the Coloured Dissolved Organic Matter
(CDOM) seasonal maximum values for
the year exceed the threshold of 0.24
m-1.

Projection: Google. Switch to WGS84,

[The Google projection is not compatible with all
data sources, in particular the 100s of layers from
the NASA Earth Observations service. Switch to
WGS84 to access these layers.
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* Monitoring and managing: Citizen science

RCCF CHE

Explore the Atlas of Living Australia

View all View all View all

Australia’s species Species by location Collections

Search for Australian flora and Search by pre-defined region, or Learn about the institution, the
fauna species by common, enter an address or location to collections they hold and view
scientific name or search by find the recorded species records of specimens that have What's your
category nearby been databased. Reef 1Q?

Browse species Browse collections

View all Viaw all View all
WHO ARE WE? Mapping & analysis Data sets Partner Profiles
WHAT DO WE DO?
WHERE DO WE WORK?
WHY DO WE DO IT?
A spatial portal for investigating Refine the list of all the data View our partner profiles and
HOW CAN YOU HELP? species occurrences within sets contained within the Atlas see how our key contributors

specified locations and the by institution, integration status, help grow the Atlas of Living
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Guided by: 4is

National research infrastructure priorities 4
National research priorities pAL K
Relevant management agency priorities

2011 STRATEGIC ROADMAP FOR
AUSTRALIAN RESEARCH INFRASTRUCTURE

Political priorities

National discipline based coordination
International discipline based coordination

Australia’s Satellite
Utilisation Policy

AN AUSTRALIAN STRATEGIC PLAN
FOR EARTH OBSERVATIONS FROM SPACE

July 2009

L~ 5%, “*ATSE

dermy of Science

e ——
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 TERN’s approach to building collaborative infrastructure

Collection Data Data Policy +
Methods Storage Sharing Modelling Management

002020202204

Instruments Processing Data Curation Analysis
+ Sensors + Analysis + Publishing + Synthesis
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e Australia’s Integrated Marine Observing System

Designed through national science planning, developed by regional science Nodes

Australian
A ‘virtual fleet’ hﬁgﬂg\tla Ocean Data
from IMOS & Network
other holders
Research Marine data that

Vessels are discoverable,
I MOS accessible, usable

* National coliaborative IM 0 S and reusable

research infrastructure
* For sustained observing
of the marine environment Information
* Integrated from open Infrastructure
ocean to coast
* Integrated across
physics, chemistry and
biology
Satellite
Remote
Sensing

Ocean &
Coastal
MODELLING Data for

Model Development,
Model Validation.
Data Assimiiation,

Callibration & validation, national product suite Obs System Design

Implemented through national, multi-institutional Facilities, with all data shared




 Monitoring and managing our coasts and coral reef waters:

Jurisdictions and overlaps - spanned by infrastructure:
IMOS Research Themes

Pacific Ocean
Indian Ocean
Southern Ocean

Global Energy Budget
Global Hydrological Cyclg
Global Circulation
Global Carbon Cycle

1. Multi-decadal
ocean change

Fluxes Interannual
Drivers intraseasonal
Dynamics

3. Major 5. Climat
. Climate

boundary 5. Ecosystem responses iabilit

currents productivity, abundance, distribution vatiatity

rutrients and weather extremes

microbes
plankton
nekton

apex predators

and inter-basin flows

benthic

s ENSO, /0D, SAM, MIO
pelagic

East Australian Curren
Cyclones, ECL's

(+Tasman Outtlow, Flinders
Current HirlCurrent)
Leeuwin Current
Indonesian Throughflow
Antarctic Circumpolar
Current

4. Continental
shelf processes

eddy encroachment
upwelling, downwelling
cross shelf exchange
coastal currents
wave climate

1Y
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* Establishing Collaborative National Research Infrastructure
requires:

1) People

2) Data Collection

3) Data Processing, Storage and Publication
4) Integration, Analysis and Synthesis

5) Linkages

TE% \J|Mos é



* People......

........ in a collaborative, coordinated, networked approach to
ecosystem science using a multi-disciplinary community of
skilled personnel, alongside development and sharing of
knowledge and skills.

MMARINE STENCE TD SUPPORT MICTRALMT BLIE ECORINY

FOUNDATIONS
FOR THE FUTURE

A lorgrterm plan for
Australiaen scosystem science




e Data collection

...... that expands on existing data collection infrastructure and

processes to collect data on essential ecosystem variables across
time and space.
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 Data processing, storage and publication,

....... to ensure it is discoverable, accessible, reusable and
citable (ensuring it contains enough contextual information
to determine if the data are fit for use).




* Integration, analysis and synthesis

........... activities that extend capabilities for integration and
processing of data at various levels to provide data products
required for ecosystem science.
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Intertidal
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* Linkages

...... focus on ‘soft’ infrastructure, particularly in knowledge
brokering, to provide an effective interface between
science, policy, management and industry to:

(1) improve uptake of science in policy-making and
management processes; and

(2) enable policy and management needs to inform the
design and implementation of science activities.

POLICY FOUNDATIONS
HANDBOOK FOR THE FUTURE

ey dnala-bmdpani g

torm plan for

WAtrlan ecosystem science
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http://www.aeocg.org.au/

- -
PR M ¢

What did work ?

e coordinated data collection ;

e collect data relevant to key science + management questions;
e standards for data collection, checking and storage formats;

* flexible, and standardised meta-data that is fit for purpose;

e appropriate data licensing;

e data publishing procedures to Australian and international
standards;

e discipline- or application-based code and model libraries; and

e a capacity for translating the results of science so that they
are relevant, use-able, and have maximum impact for policy
and management.




What did not work ?

. directly imposing new data collection, processing and
distribution guidelines;

. excessive reporting;

. progress without consultation and discussion;

. limited time for evaluation and critiques;

. accepting the current situation without constructive
criticism;

. not developing shared goals; and

. accommodating “excessive egos” and “rock star” scientists

and top down academic/discipline hierarchy.

Y Fos B
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Moving forwards — sustaining long term science

e (Coastal and coral reef environments are in a unique “space”

* Institutional and discipline gaps and overlaps

 Work still needed in terrestrial, coastal and marine communities




Moving forwards — sustaining long term science

* Global shift to collaborative data, algorithms and participatory
resources:

B HOR Landust
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A
@ C4 Global Water Quality Products and Services

Overall GEO WQ Task Goal: Develop, lmpi@t and maintain a global inland and
coastal water quality monitoring and forecasting service. This task will be facilitated by

a newly implemented GEO Water Quality (GEO-WaQ) Community of Practice.
The goal of this component is to develop an international operational water quality
information system based on Earth observation

Inland and Coastal Water Quality
working group

v v v
Research l Consultation l Education & CB

Advocacy Applications

Lakes Mendota & Monona -University of Wisconsin SSEC image



Moving forwards —
sustaining long term science (incl. infrastructure)

* Recognise and build on existing areas and programs
 Work across government levels for > 5 years support

* Communicate and engage clearly + openly



http://www.aeocg.org.au/
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Questions?

Stuart Phinn
s.phinn@ugqg.edu.au

www.tern.org.au

WWW.IMOosS.org.au

Australian EO Community Coord. Group:
WWW.aeO0CCg.org.au
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