Project Proposal for 2007 Graduates

	Division
	Geospatial and Earth Monitoring

	Project Name
	Modelling tsunami inundation from asteroid impact 

	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 using software modelling tools called UPGM and ANUGA for hydrodynamic simulations.
UPGM developed at URS is suitable for simulating the origin of a tsunami and its propagation across oceans while ANUGA developed locally is designed for capturing the non-linear effects and impacts to communities on a much smaller scale.

This project will investigate the characteristics of an asteroid impact so that the tsunami risk can be better understood from a range of tsunamigenic events. Current tsunami impact studies surround submarine earthquakes and submarine mass failures. Adding asteroids to the risk assessment provides Federal and State governments a further dimension in understanding risk and the development of risk mitigation.
The graduate will work with a small team of modellers and develop a asteroid impact model. The model will then be incorporated into the fluid dynamic code and a number of simulations can then be conducted to assess its suitability. If there is sufficient time, a Wollongong case study will be undertaken.

	Background to Project
	The Risk Research Group with GEMD is developing numerical models as part of its commitment to assess the risks associated with rapid onset natural hazards within Australia. Successful application of such models depends on a wide range of components such as robust numerical algorithms, flexible software design, efficient implementations, database manipulation and novel ways of interpreting model results.

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 such as the bathymetry of a coastline, an estuary or within a built environment. The geometry of the problem is defined by triangular finite control volumes in which the water level and speed evolve with time.

For ANUGA to model the movement of water within the domain, it requires information about the tsunamigenic event, such as submarine earthquakes or mass failures, for example. The Tsunami Hazard Project models and simulates earthquakes using UGPM which ANUGA then uses as a boundary condition. By contrast, a module has been incorporated directly into ANUGA to model submarine mass failures which describes the water’s elevation after a mass failure event. In a similar way, an asteroid impact module can be incorporated into ANUGA for events near shore or into UGPM for events distant to the shore.

	Nature of Proposed Work
	1. Conduct a literature review of historical asteroid impacts and the current understanding of determining the recurrence rates for such events.
2. Development of a model describing the physics of the potential asteroid impact and the subsequent effect on the surrounding water column, possibly using the UGPM model.
3. Incorporate the model into ANUGA.
4. Comparison of modelled results with those found through the literature review. Compare inundation results with approximations for run-up height found in the literature.
5. Conduct case study for Wollongong region (Bryant theory from paleo-tsunami work).

	Products to be Delivered
	A report detailing the current understanding of asteroid impact and how recurrence rates are calculated. The report will also describe the model development for asteroid impact onto water and simulation results. Present outcomes to RAMP.

	Experience/Skills Required
	A general geoscience background or hydrology. Computer literacy is essential, and Python programming skills would be an advantage.

	Developmental Benefits
	The outcomes from this proposed study will contribute to the development of an Australian tsunami risk map. This risk map is an integral element for the Federal and State Governments approach to risk management. By working closely with members of the RAMP group, the graduate will develop an understanding of the overall goals and issues with the national disaster mitigation project (DMAP) 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
	2007 rotation

	Resources and Funds Required
	Standard GA workstation.

	Supervisor
	Ole Nielsen and David Burbidge

	Additional Project Advisors
	


Proposal Approved:

(Chief of Division to complete)

_________________________________   ____ / ____ / ____

(Signature)

