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Introduction 

Community modelling systems really started with the advent of the internet and so have been 

around for 20 years or so, and arguably the first of these was the Princeton Ocean Model 

(Blumberg & Mellor, 1987). Over the years since then numerous modelling codes have developed 

user communities (e.g. the Modular Ocean Model (MOM, Pacanowski et al, 1991), Coherens 

(Luyten et al., 1999), Regional Ocean Modelling System (ROMS, Haidvogel et al, 2000), Wave 

model WAM (Hasselmann et al., 1988)) to the benefit of the international science community. As 

time has progressed these modelling systems have developed into frameworks into which can be 

slotted modules to represent an array of processes from physics to biogeochemistry and data 

assimilation  – ROMS is a good example of this, as is NEMO (Nucleus for European Modelling of 

the Ocean, http://www.nemo-ocean.eu/).  These modelling frameworks/systems provide a 

library of coded modules enabling the researcher to set up the problem of their interest. This set 

up task is made easier by the availability of documentation and on-line forums that the 

researcher can consult.  

 

In all modelling studies of realistic scenarios a researcher has to go through a number of steps to 

set up a model in order to produce a model simulation of value. The steps are generally the 

same, independent of the modelling system chosen. These steps include determining the time 

and space scales and processes of the required simulation; obtaining data for the initial set up 

and for input during the simulation time; obtaining observation data for validation or use in data 

assimilation; implementing scripts to run the simulation(s); and running utilities or custom-built 

software to extract results.  These steps are time consuming and resource hungry and have to be 

done every time irrespective of the simulation – the more complex the processes, the more 

effort is required to set up the simulation.  

 

The Relocatable Ocean Atmosphere Model (ROAM) developed as a component of BLUElink>  

(http://www.csiro.au/Outcomes/Oceans/Understanding/BLUElink.aspx), a partnership between 

CSIRO the Bureau of Meteorology (BoM) and the Royal Australian Navy (RAN), is a step in the 

direction of automating some of these procedures. ROAM is a tactical tool developed for the RAN 

to improve prediction of sonar range in the ocean and radar in the atmosphere. ROAM is 

designed to deliver forecasts out to 3 days for relocatable regional domains within the 

Australasian region, down to scales of ~2 km, using products from the BoM’s operational forecast 

models of ocean and atmosphere as boundary and initial conditions.   

 

The Marine Virtual Laboratory (MARVL), being developed through the Virtual Laboratory 

http://www.nemo-ocean.eu/
http://www.csiro.au/Outcomes/Oceans/Understanding/BLUElink.aspx
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program of NeCTAR1 is a new development in modelling frameworks for researchers in Australia. 

Using components of the ROAM framework MARVL incorporates many of the modelling 

preparation steps automatically in order to bring the researcher faster to the stage of simulation 

and analysis. The MARVL Information System (MARVLIS) is a set of tools designed to sit on top of 

MARVL, enabling a researcher to derive data products from the underlying model and 

observation data. In the current application these tools are directed towards enhancing 

environmental assessments. 

 

Nationally, Australia lacks a research environment within which to explore the science questions 

around seamless integration of ocean-based sensing, marine information infrastructure, 

numerical modelling of marine and climate systems, and visualization of outputs. Integration of 

these components remains a key challenge, a need explicitly noted in the ‘2011 Strategic 

Roadmap for Australian Research Infrastructure’ (http://www.innovation.gov.au). The creation of 

a MARVL, through the NeCTAR Virtual Laboratory program (www.nectar.org) begins the process 

to address this. 

 

 

The Marine Virtual Laboratory 

 

The foundation of MARVL is the ROAM modelling system, which permits ocean circulation and wave 

simulations. Integration of these components takes place in a controlled environment (schematic, 

figure 1) driven through a graphical user interface (figure 2). 

 

 
 

Figure 1 – ROAM schematic 

 

ROAM is a ‘hard-wired’ system in so much as it offers the user a single hydrodynamic model (SHOC, 

Herzfeld, 2006), a single wave model (SWAN, Booij et al, 1999) and pre-defined datasets for 
                                                           
1
 National eResearch Collaboration Tools and Resources, www.nectar.org.au 
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initialisation and forcing. The system runs on the user’s desktop and is extremely robust and easy to 

use.  

 
Figure 2 – example ROAM user interface 

 

In MARVL we are adapting components of ROAM, and developing an open source application, 

providing more model choices (SHOC, ROMS, MOM, WW32, SWAN3), providing the addition of 

integrating observations, and developing a web-based environment (schematic in Figure 3) that will 

allow researchers to:  

 

1. efficiently configure a range of different community ocean and wave models for any region, 

for any historical time period, with model specifications of their choice, through a user-

friendly web application,  

2. access data sets to force a model and nest a model,  

3. discover and assemble ocean observations from the Integrated Marine Observing System 

(IMOS, www.imos.org.au) and the Australian Ocean Data Network (AODN, 

http://portal.aodn.org.au/webportal/) in a format that is suitable for model evaluation or 

data assimilation, and 

4. Run the assembled configuration in the NeCTAR cloud or on an HPC system, or download 

the configuration to run on any other system of the user’s choice.   

 

                                                           
2
 Wave Watch III, http://polar.ncep.noaa.gov/waves/index2.shtml 

3
 Simulating Waves Nearshore, http://www.swan.tudelft.nl/ 
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Figure 3 – MARVL schematic 

 

In its initial application MARVL will be applied to the estuarine / coastal region of the South East 

Tasmania (Derwent Estuary, Huon Estuary, Storm Bay), which has an established observing system, 

modelling system, and management regime.  

 

The MARVL Information System 

 

We will use the MARVL infrastructure to explore scenarios, and demonstrate how a virtual 

laboratory can enable underpinning science to support marine management in a specific regional 

context. MARVLIS, supported by the Applications program of the Australian National Data Service 

(ANDS, http://andsapps.blogspot.com.au/), is a library of application tools to derive value-added 

products from underlying observations and model data. In the case of South East Tasmania this is to 

support the local marine management. The library will interface directly with MARVL thus allowing 

the framework to be extended to better support marine management wherever MARVL is deployed. 

South East Tasmania has specific issues associated with a strong aquaculture industry and 

environmental water quality. In these first applications, value-added products will be developed 

from the MARVL application in South East Tasmania to support  

a) Real-time prediction of beach water quality, and 

b) The assessment of Ecosystem health for improved environmental reporting and, potentially, 

aquaculture management. 

So, aside from MARVLIS assisting MARVL by delivering a transportable library of 'functions', MARVLIS 

will be directly benefiting local business, organisations and communities, who use and have a vested 

interest in South East Tasmania. Local shellfish and fish farmers will have access to current water 

quality and project future trends, allowing them to be more productive and prepared for changes in 

the local eco-system. Local government and councils will also have access to additional information, 

allowing them to be more pro-active and informed, allowing them to better manage the Derwent 

estuary. The new data products provided by MARVLIS will also help in the management of risks in 

regard to public health, utilising CONNIE-2 (http://www.csiro.au/connie2/) for this purpose.  

 

http://andsapps.blogspot.com.au/
http://www.csiro.au/connie2/
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Once the South East Tasmania demonstration of MARVL is complete, its scope will be extended to 

the rest of the Australian ocean-shelf domain. Six applications around Australia will show the 

versatility of MARVL to address a range of issues over different time and space scales. Each of these 

applications will be run alongside existing projects, using existing, manually-developed model 

systems to evaluate the efficacy of MARVL, and to facilitate a cost-benefit analysis of MARVL in each 

case.   
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