Project Proposal for 2008 Graduates

	Division
	Geospatial and Earth Monitoring

	Project Name
	Sediment mass failure: models and implications for tsunami risk assessments

	Overview of Project
	Impacts to the built environment from natural hazards such as riverine flooding, storm surges or tsunami are critical in understanding the economic and social effects on our communities. In order to simulate the behaviour of water flow from such hazards within the built environment, Geoscience Australia and the Australian National University are developing a software modelling tool (called ANUGA) for hydrodynamic simulations.

This project will investigate sediment mass failure (SMF) models for inclusion in ANUGA for the purpose of tsunami risk modelling. This project will develop an understanding of the appropriate model for use in the Australian context through literature review and model testing. The first priority for this project is to test submarine SMFs, but the project is not restricted to these alone. As time constraints allow, the project could also investigate terrestrial and volcanic failures which may lead to tsunami generation.
The graduate will work with modellers and geologists in the Natural Hazard Impacts Project to determine the benefits of different models and test them in ANUGA. 

	Background to Project
	The Risk and Impact Analysis Group within GEMD is developing computational models as part of its commitment to assess the risks associated with rapid onset natural hazards within Australia. One of the hazard models being developed is ANUGA. It is a sophisticated numerical model based on the Shallow Water Wave equation which describes the movement of water in an arbitrary geometrical domain. It is not restricted to offshore or onshore regions and can simulate the flow of water through the wet-dry interface. 

Current tsunami impact assessments are based on events generated by earthquakes. To fully understand the tsunami risk to the Australian coastline, the assessment must include tsunami generated by a range of events, including sediment mass failures. Based on the 2006 Geoscience Australia Continental Slope Survey off the NSW coast, a preliminary assessment of the impact generated by these kinds of events has been conducted. This assessment has been based on the submarine mass failure model by Watts and Grilli. Other models exist, and the purpose of this project is to assess the appropriate one for implementation in ANUGA.

	Nature of Proposed Work
	1. Conduct a literature review of sediment mass failure models and determine which ones may be appropriate for the Australian context. 
2. Test selected model(s) in ANUGA and understand the differences between the models. This may be done through an existing model setup for Wollongong, Sydney, etc.

3. Couple model outputs with research from PMD to highlight priority areas of interest along the NSW coast.

4. Report on outcomes of literature review, model testing and implications from PMD research.
5. If time permits, develop first-pass information on potential tsunami risk to the Australian coastline from terrestrial and/or volcanic failure in our region. 

	Products to be Delivered
	· A report outlining the outcomes of the literature review, model testing and implications from PMD research. If time permits, the report will also describe the utility of these models for aerial or volcanic failures. 
· A Natural Hazard Impacts Project seminar.

	Experience/Skills Required
	Computer literacy is essential, and Python programming skills would be an advantage, but not necessary. 

	Developmental Benefits
	The outcomes from this proposed study will contribute to the development of an Australian tsunami risk map by including information on other potential tsunami sources. This risk map is an integral element in the Federal and State Governments approach to risk management. By working closely with members of the Natural Hazard Impacts Project, the graduate will develop an understanding of the overall goals and issues with the national disaster mitigation project as well as the Australian Tsunami Warning System.
Other benefits include: exposure to hydrodynamic modelling, Python programming language and sound software development practices.

	Timeframe/Rotation
	2008 rotation

	Resources and Funds Required
	Standard GA workstation.

	Supervisor
	Jane Sexton

	Additional Project Advisors
	Ole Nielsen, Alanna Simpson and Monica Osuchowski
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