Project Proposal for 2007 Graduates

	Division
	Geospatial and Earth Monitoring

	Project Name
	Modelling the observed effects of the Nias March 2005 tsunami on Western Australian tide gauges

	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 employs a range of numerical models. Some, such as the URS Tsunami Genesis and Open Water Propagation Model (UGPM) are suitable for simulating the origin of a tsunami and its propagation across oceans while other (such as ANUGA) are designed for capturing the non-linear effects and impacts to communities on a much smaller scale.

The March 2005 tsunami originated from an earthquake just offshore Sumatra, near the island of Nias. The resulting tsunami was large enough to be observed at tide gauges along the western coast of Australia, although it was not large enough to cause any extensive damage to the coastal communities along the coast.
Preliminary modelling using UGPM was able to predict the arrival time and the approximate amplitude of the first wave at most of the tide gauges. However, secondary waves were observed at the gauges but were not predicted by UGPM. This project will investigate if the observations can be modelled by using a combination of high resolution bathymetric data, the ANUGA model simulating non-linear effects and/or an improved source model for the tsunami.

	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. 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 deep water component of the modelling is done by the finite difference code UGPM.

	Nature of Proposed Work
	1. Reproduce open water wave propagation using UGPM
2. Create triangular mesh for an area covering the tide gauges and the bathymetry thought to create secondary waves

3. Apply the UGPM model as boundary condition for ANUGA

4. Run ANUGA and compare modelled results to observed results

5. Adjust input parameters to obtain a better fit between observations and the model results if possible

	Products to be Delivered
	A report detailing the findings of the validation exercise. Present outcomes to GA.

	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 and hazard map and assist the Australian Tsunami Warning System in understanding the exposure of the Australian coast. This risk map is an integral element for the Federal and State Governments approach to risk management. By working closely with members of the Risk Assessment Methods and Earthquake and Tsunami Hazards projects, 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, sound software development practices and increased knowledge of the physical properties of tsunami and earthquakes.

	Timeframe/Rotation
	2007 rotation

	Resources and Funds Required
	Standard GA workstation.

	Supervisors
	Ole Nielsen and David Burbidge

	Additional Project Advisors
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