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The Goals 

 The Australian National Shelf Reanalysis 
 

 ANSR has two underpinning goals: 
 Develop  national capability for performing shelf-

scale ocean reanalysis; and 
 Strengthen collaborations between the Australian 

coastal/shelf-scale oceanography community. 

 



The Vision 
20-year synthesis of all available ocean observations and 

high resolution ocean dynamics around Australia 
GOOS + IMOS + ROMS + DA =  

Australian National Shelf Reanalysis (ANSR) 
 
 
 
 
 

A value added product that integrates Obs and models 
e.g ‘Met Eye’ that is served via BoM 

 
 



Motivation 

 Research benefits 
 Realistic and complete picture of the 3d, time-varying 

shelf/coastal ocean circulation for the last 2+ decades 
 Facilitate more accurate down-scaling for higher resolution 

coastal applications. 
 Free model runs for different scenarios 
 Promotes broader uptake of IMOS data 
 R&D - nested BGC studies 

 Industry benefit 
 Environmental management  
 Planning – developments, environmental baselines… 
 Potentially operational forecasting 

 ‘Make stakeholders aware of their dependence on 
IMOS’ To quote Steve Rintoul, Monday 



ANSR TT - Governance 

 ANSR Interim Steering Committee: 
 Tim Moltmann – IMOS 
 Peter May – BoM 
 SW/ AS - CSIRO 

 ANSR Technical Task Team: 
 Co-Chair Moninya Roughan - UNSW/ SIMS 
 Co-Chair Emlyn Jones - CSIRO 
 Peter Oke - CSIRO 
 Richard Brinkman/ Jessica Benthuysen - AIMS  
 Ryan Lowe / Chari Pattiaratchi - UWA 
 John Middleton -SARDI  
 Gary Brassington -  BoM  
 Roger Proctor - EMII/ IMOS 

 



ANSR TT – Terms of Reference 

1. Scope the optimal approach to developing an Australian 
National Shelf Reanalysis (ANSR) V.0, based on national 
capability and experience, and taking international 
developments into account (e.g. via GODAE OceanView) 

2. Determine a realistic timeline for delivering an ANSR, 
with details of products to be generated along the way 

3. Identify the capabilities required, and therefore the key 
teams to involve, and provide  estimates of the effort 
required  

4. Identify key risks, and management options 
5. Consider IT needs (compute, storage and serving), and 

assess suitability of existing infrastructure options.  
 



Current Capabilities 

 IMOS: unprecedented levels of shelf-scale observations 
 Moorings, HF radar, gliders, satellite observations, … 

 Bluelink: Eddy-resolving, global ocean reanalysis (BRAN) and 
forecasting (OceanMAPS) 
 MOM + data assimilation; 1/10 degree resolution; open ocean capability 

 National-scale modelling 
 UWA: ROMS - AusROMS (Pattiaratchi et al.) 
 BoM: MOM/ROMS? 
 CSIRO: SHOC - Ribbon Model (Herzfeld et al.) 

 Regional-scale modelling 
 UNSW: ROMS – SEA-ROMS (Roughan et al.) + ROMS 4dVar 
 SARDI: ROMS – SAROMS (Middleton et al.) 
 UWA: ROMS – North West Shelf (Lowe, Ivey, et al.) 

 



Australian ROMS Capabilities (2012) 

Adapted from  
Middleton et al. ACOMO2012 12) eReefs-ROMS – Bureau of Meteorology (proposed) 



Feasibility: IMOS footprint 

Footprint for surface velocity: 
Shelf moorings 

Oke and Sakov (2012) 

Surface Chlorophyll (NRS): 
Jones et al. (2014) 

Several studies have indicated 
that observations (IMOS and 

others) should impose significant 
constraint on short-timescale 

variability around Australia 

Data from all sources 
can be exploited 
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National 
Reanalysis 

Product 
 

• Integrate obs across 
space-time scales 
around the Australian 
Shelf with Numerical 
models. 

• Provides the “best 
estimate” of the 4-D 
ocean state. 

• Routinely and 
regularly updated. 

• Cater for operational 
and research needs. 

 



National 
Reanalysis 

Product 
 

• Integrate obs across 
space-time scales 
around the Australian 
Shelf with Numerical 
models. 

• Provides the “best 
estimate” of the 4-D 
ocean state. 

• Routinely and 
regularly updated. 

• Cater for operational 
and research needs. 

 

• Moorings 
• Gliders 
• SOOP’s 
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• Altimetry? 
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DA System 
• EnKF? 
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• 4D Var? 
• Must handle shelf 

processes, fresh 
water inflow, 
Tides etc 
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Proposed Approach 

 Third meeting of a sub-group of the TTT on the 
20th of November 2014.  

 Three possible developmental options :  
1. A single development team, with subsequent products 

evaluated by the community. The TTT will provide 
advice and guidance to the developer.  

2. Multiple Developers, where an open call is made to the 
community to develop a national system that meets 
specification refined by the TTT. Teams are then funded 
to undertake scoping works and test data sets are 
submitted and evaluated by the community at set 
milestones. 

3. A hybrid approach between options 1 and 2, whereby 
there are developmental and operational streams. 



Proposed Approach 

 Community would prefer option 3.  
 Centrally co-ordinated/ executed  operational 

product that is informed by the developmental 
products developed regionally / or by discreet 
teams distributed nationally. 

 Ensures the operational outcome in mind from 
the outset, but also meets the need for 
community inclusion and progress in the short 
term. 



End Product 

 The reanalysis is a hybrid 
observational-modelling 
product. 

 The gridded fields can be 
thought of as a dynamic 
interpolation that fills in the 
gaps between observations, 
while having less error than 
a free running model. 
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Observations 

 The observational density in space 
and time defines the length scales 
we can constrain. 

 MarVL V3 will assist in providing 
“model ready” (QC’d) 
observations. 

 Which observations should be 
withheld for evaluation purposes? 
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Models 

 There are various models 
being run from national 
scales grids to high-res 
regional models. 

 Diversity of models being 
applied nationally (ROMS, 
MOM and SHOC) 

 The processes and resolution 
need to match those 
contained in the 
observations 
 

Models 
National                   Regional 

 
 
 
 
 
 
 



DA System 

 DA capability exists at: 
 UNSW – 4D Var (ROMS) 
 BoM – EnKF/EnOI (MOM), 4DVar? 
 CSIRO – EnKF/EnOI (SHOC, MOM) 

 What do the obs tell us about the 
dynamics? 

 Are we measuring in the right spot? 
 How best to design the obs system 

(for modelling purposes)? 
 Observing System Evaluation (OSE) 
 Observing System Simulation 

Experiments (OSSEs) 

DA System 
• EnKF? 
• EnOI? 
• 4D Var? 
• Must handle shelf 

processes, fresh 
water inflow, 
Tides etc 



This is just a starting point…… 

 



What? 

 National model/system? 
 Like the ribbon model, AusROMS, OFAM3 

Ribbon Model 

OFAM2 
AusROMS 



What? 

 Physics, waves, BGC, sediments? 
 Phase 1 to focus on physics 

 Nesting? 
 1-way vs 2-way will depend on system configuration 
 Make fields available for other groups to nest inside 

 Considerations 
 Bathymetry, - GA? 
 Open Boundaries – Do we need to keep BRAN up to date? 
 High resolution atmospheric forcing (What resolution do we 

need, and can BoM provide it?) 
 Data assimilation 
 EnOI (Oke et al.) 
 EnKF (Sakov et al.) 
 4dVar (Kerry et al.) 
 
 



What? 

 What processes does the model need to 
represent? 
 Cross-shelf exchange 
 Upwelling 
 Tides (surface and internal) 
 Tropical cyclones 

 
 What frequency do the model output need to 

be delivered? (e.g. tides could be a limitation?) 



Why? 

 Region specific processes: Some 
examples?  
 NSW – EAC induced upwelling 
 South Australia - Near-shore relevant to 

aquaculture, upwelling 
 Queensland – Freshwater input to GBR 

lagoon, dredging,   reef processes 
 Western Australia – dredging, NW Shelf 

dynamics (gas industry), tropical 
cyclones 

 Other… 



Why? 

 Research purposes? 
 6 months behind real-time 

 Research rational …? 
 A  week behind real-time 

 Operational applications? 
 Reanalysis, nowcast and forecast 
 Nowcast/Forecast not part of ANSR, but a future value add. 
 

 National requirements? 
 Navy? 
 FOO? 
 Others? 

 
 



Who? 

 Single vs multiple developers?  
 BoM, CSIRO  operational track? 
 University consortium  developmental? 
 Hybrid approach with developmental stream that 

feeds into operational delivery. 

 Model development “team”? 
 National grid with nested high-res regional models 

where spatially dense observations exist. 
 Regional groups  

 Include international contributors 



Goal? 

 How do we leverage on the regional efforts to 
improve the national system? 
 eReefs (CSIRO, AIMS, BOM) 
 UNSW EAC Reanalysis (UNSW) 
 INFORMD (CSIRO) 
 SA Gulfs (SARDI 
 SA GAB (SARDI, CSIRO) 
 SA Shelf (SARDI) 
 WA Shelf (WAMSI) 
 AusROMS (UWA) 
 Ribbon (CSIRO) 



Who? 

 Data assimilation development team? 
 Which DA methods are available? 
 Which are viable? 

 Community configuration? 
 Agreement on options, grid, topography etc 

 Community evaluation? 
 Different groups responsible for evaluating their 

region 



How – Phased Approach 
 Scope – What should ANSR include? 

 
 Phase 1 

 Hydrodynamics 
 

 Phase 2 (5 years +) 
 Surface waves? 
 Marine biogeochemistry? 
 Sediment transport? 

 
 



How? 

 Phase 1  
 Year 1:  Observations prepared, pilot models are tested. 
 Year 2:  High resolution shelf climatology, T, S, 
  multi-year hindcast model run, DA system is under development 
 Year 3: Model refinement, assessment of free running model against  

  climatology, short pilot reanalysis undertaken. 
 Year 4:  Modelling system is finalised, DA system finalised, multi-decade  

  hindcast. Pilot Multi-decade reanalysis. Phase 2 planning. 
 Year 5:  Final Phase 1 reanalysis undertaken, in-depth evaluation of the  

  reanalysis product. Recommendations for Phase 2 

 Retain flexibility in the system to allow incorporation of 
developmental components (e.g. multi-model ensembles 
when/if multiple grids exist, new DA approaches) into the 
operational system. 



Timeline 

• 2 Sept 2014 - TTT Teleconference 1  (Roughan, Oke, 
Brassington, Lowe, Middleton)  

• 16 Sept 2014 - TTT Teleconference 2 (Roughan, Oke, 
Brassington, Lowe, Middleton) 

• 6 Oct 2014    - ACOMO presentation Oke and Roughan 
• 20 Nov 2014  - TTT Telecon 3  (Roughan, Oke, Jones, 

Brassington, Lowe, Middleton, Benthuysen, Proctor) 
• 18 Feb 2015   - Presentation at IMOS APM09 
• 9-12 March 2015 - TTT workshop – Bom Melb.  
• April 2015  - Discussion paper finalised 
• May2015 - Liege Colloquium - Coastal Marine 

Environmental Monitoring Modelling and Prediction 
• July 2015 ANSR presented at FOO 

 



Discussion/ Questions 

 



The Logo Challenge 

 



The Logo Challenge 

SEAROM – The Mermaid by  
Brazilian Painter Searom 

AusRom – Australian 
Romance Writers 

SAROM - The singer 
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