
NSW-IMOS
Tim Ingleton (OEH)

Robin Robertson (UNSW)

Martina Doblin (UTS)

9 March 2016



NSW-IMOS

BWC node

QLD

Tas

SEA

NSW



Research themes: 

East Australian Current (EAC)

• Coastal – ocean intersection

•  A hotspot for ocean warming

EAC Eddy

EAC Sep.



Regional context / drivers

Government stakeholder

• Coastal communities and 
infrastructure

• Monitoring Evaluation and Reporting

• Shark movements

• Marine Estate Management

• Decision tools/public information

• Ecological Modelling

• 20% of Australians live in Sydney
(33% in NSW overall)

Research organisations

• National Innovation and Science 
agenda – the ideas boom!

• Direct-to-university government 
funding declining but industry 
schemes increasing

• Graduates with STEM skills

• Increasing the impact of research



Noting the purpose of IMOS Nodes, and reflecting on 
progress over the first ten years, what are the major 

Strengths and Weaknesses of the NSW Node

Strengths
1. Excellent scientific credentials and 
output 

2. Cohesive, collaborative  node

3. EAC-driven focus : strong connection 
between oceanography and biology

4. Great government stakeholder 
engagement and support (OEH, DPI, OSR)

5. Well established education and 
training program using IMOS data
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Documenting impacts of warming



Co-investment and partnership

• AUV objectives (NSW IMOS and SEA-MOS)
– Assess changes in depth distribution of 

benthic habitat-forming species

– Replicate (n = 3) cross-shelf transects will 
be conducted at each of 2 sites at 3 
locations in NSW (Cape Byron Marine 
Park, Batemans Marine Park and Port 
Stephens Great Lakes Marine Park). 

– To assess latitudinal changes in Ecklonia
distribution, four main sampling 
locations are proposed in NSW that 
overlap with the sites above. 

– Parks Victoria will provide support for 
equivalent sampling in the Cape Howe 
Marine Park, extending the range of 
observations to the South



Modeling reef ecological habitats

• NSW government developing a new marine long 
term monitoring plan on the back of the threat and 
risk assessment, with coastal reefs being a priority 
environmental asset

• AUV imagery being used to model marine habitats 
inside and outside sanctuary zones
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Clement (2015) MSc thesis (UQ)
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Current copepod community is typical of significantly warmer waters than in 1930s

Comparison with historic PH data: 
Community Temperature Index
Dakin & Colefax
(1931-1932)

IMOS data
(2011-2014)
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Biological-physics 
integration

Thompson et al. (2015)
Journal of Plankton Research 37: 966–984

El Niño (2010) to La Niña (2011) transition

Carroll et al. (2016)

Oceanography – shark movements



Diagnosing sub meso-scale eddies:
HF Radar at Coffs Harbour

Using an Eddy detection Algorithm:
• 23 cyclonic eddies and only 6 anti cyclones over 1 year
• Life-time (hours - 6.5 days)
• Southward propagation speed of cyclonic meanders ~ 0.25-0.34 m s-1, consistent 

with other WBC
• Influence on surface divergence and particle dispersion

Schaeffer et al in prep



NSW State Government funded 
long range radar

Site scouting Suthers and Pettigrew 
3-5 March 2016

Potential Coverage(red)

Roughan and Suthers - Working closely with ACORN (Cosoli/ Pettigrew)



Gliders: Hydrographic shelf climatology

Schaeffer et al GRL, 2014; Schaeffer et al Bigeosciences Discussion 2015; Schaeffer et al Nature Scientific Data submitted.

Spatial influence of EAC, uplift / upwelling  on the shelf.
Importance of advection evidenced from depth-averaged momentum balance.

Evaluated Representative Length scales on the shelf:
• Shortest horizontal (5–10 km) and vertical (45 m) decorrelation ranges for chlorophyll-a fluorescence.
• Variables that are a function of regional ocean and atmosphere dynamics (e.g temperature and 

dissolved oxygen) result in anisotropic patterns with longer ranges along (28–37 km) than across the 
shelf (8–19 km).

Bottom 20 m 

temperature



Model – Data Integration

All obs
assimilated 
over 2 y 
2012-2013

Quantifying the impact of the observations 
in the context of the dynamical processes 
Data Assimilation Modelling  
– ARC DP, Roughan, Powell, Oke



ROMS Modelling: Successive High 
Resolution Nests - 10 yr runs.

Roughan, Kerry, Ribbat, Rao, Rocha  

Bluelink



New Work: BGC Modelling
Now developing BGC models at each nest level 

Rocha et al 



Leveraging IMOS observations

NSW-IMOS voyage on RV Investigator

Dynamics of sub-mesoscale frontal eddies

(Suthers, Doblin, Roughan, Robertson et al)



Noting the purpose of IMOS Nodes, and reflecting on 
progress over the first ten years, what are the major 

Strengths and Weaknesses of the NSW Node

Strengths
1. Excellent scientific credentials and 
output 

2. Cohesive, collaborative  node

3. EAC-driven focus : strong connection 
between oceanography and biology

4. Great government stakeholder 
engagement and support (OEH, DPI, OSR)

5. Well established education and 
training program using IMOS data



Noting the purpose of IMOS Nodes, and reflecting on 
progress over the first ten years, what are the major 

Strengths and Weaknesses of the NSW Node

Strengths
1. Excellent scientific credentials and 
output

2. EAC-driven focus : strong connection 
between oceanography and biology

3. Great government stakeholder 
engagement (OEH, DPI, MHL)

4. Education and training program using 
IMOS data

Weaknesses
1. Too academic?

2. Diverse end-users

3. Very strong coastal drivers
(in the context of IMOS)

…Lots of issues (sharks, sealevel rise, 
storms, marine parks, coastal development..)

4. Ship access and building efficiencies into 
field programs



Looking ahead five years and noting major drivers at 
international, national and regional levels, what are the 

major Opportunities and Threats for the NSW Node

Opportunities
1. More strategic engagement with NSW 
government

2. Working with diverse end-users to 
value-add to IMOS data

3. The “I” in IMOS
Integrating physics to fish for commercial 
species and sharks

4. Building information tools; decision 
support systems for government and 
industry 
– State of the Environment reporting



NSW Government Priorities



NSW Coastal Priorities

Threat and Risk Assessment 
e.g.,

Shipping
Recreation and tourism
Climate change

Hawkesbury Nepean Bioregion



Rocky reef biota

Assessing the condition of marine 

waters and ecosystems in NSW

Intertidal  assemblages Intermediate reef fish Subtidal habitat extent and 

composition

Frequency of algal blooms

Remote sensing -OEH

Beachwatch

Shallow reefs

Assessment of coral health and reef habitat condition in 

the SIMP

IMOS AUV – Ecological modelling

Historical analysis of subtidal reefs habitats 

BRUVs in CBMP, SIMP, 

PSGLMP, JBMP, BMP

Analysis of approaches for monitoring biodiversity on 

continental shelf rocky reefs (NERP)

UVC - MPA

Reef Life Survey  UTas

Aerial surveys – digital 

photos 

NSW Marine Monitoring- Present



Looking ahead five years and noting major drivers at 
international, national and regional levels, what are the 

major Opportunities and Threats for the NSW Node

Opportunities
1. Explore connections with yachties, 
fisheries, insurance industries

2. Building information tools; decision 
support systems for government and 
industry 
– State of the Environment reporting

3. Build a bridge to the coast!
Operational oceanography???

Threats
1. Managing scope

2. Coastal vs shelf / offshore drivers for 
focus and data needs

Shark management, commercial 
fisheries, recreational fisheries, marine 
tourism, coastal development and 
management (including waves and 
beaches), water management, and East 
Coast Lows…



IMOS is a national research infrastructure, supported by Australian Government. 
It is led by University of Tasmania in partnership with the Australian marine 
and climate science community. 

The Operators of the IMOS infrastructure are:

www.imos.org.au

Thank you


