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Hazard Analysis and Mapping
1. If your country has a National Hazard Programme, does it:
1. Perform statistical analysis to identify the characteristics of natural hazards (e.g. intensity, frequency and probability) that affect your country? If yes, please:
0. Describe the types of analysis that are conducted and for which hazards: 

For tropical cyclones (TCs) and severe wind, Geoscience Australia evaluates return period wind speeds (ie intensity, frequency and probability), including projected changes to these return period wind speeds due to climate change. 
For bushfire, Geoscience Australia evaluates intensity, frequency and probability of fire weather conditions. This is done for current and future climate. Based on individual meteorological and ignition scenarios, fire spread and projected impacts are also modelled. 

0. What tools do you utilize to develop these statistics? 

A combination of statistical-parametric models, statistical fitting procedures and spatial interpolation schemes, in combination with observations and global and regional climate model outputs. 

0. Are these analysis’s accessible to the government agencies that are responsible for disaster risk management? 

Geoscience Australia aims to make all products available digitally (as public access) where possible and in hard copy form when required. At this stage, many hazard mapping products are available via reports (with digital copies of individual maps available on request) and in time, these maps will be made available through the online data discoverability mechanism (see http://www.ga.gov.au/search/index.html#/ ).

0. Are these analysis’s accessible by the general public? 

Geoscience Australia makes products accessible to the general public, unless there is a specific agreement in place. Example maps available via reports can be found via http://www.ga.gov.au/hazards.html .

0. Please attach some samples of these statistics. 
1. Develop hazard maps to identify the geographical areas and communities that could be affected by natural hazards? If yes,: 
1. Describe the types of mapping that are conducted and for which hazards.

- Flood hazard mapping using 1D and 2D models. See http://www.ga.gov.au/hazards.html for example.
- Storm surge inundation hazard mapping using hydrodynamic models. See http://www.planning.wa.gov.au/dop_pub_pdf/storm_surge_report.pdf 
- tropical cyclone hazard mapping using statistical-parametric models of TC activity
- severe wind hazard mapping using statistical models to map extreme winds across the landscape.
- fire weather hazard mapping using output from global and regional climate models
- storm surge inundation mapping using a modelling coupling approach of an offshore and onshore model. 

1. What tools do you utilize to develop the hazard maps (e.g. GIS platform)?

Geoscience Australia typically develops hazard maps based on output from numerical models. The output from these models is then post-processed and may be visualized in ArcGIS; however other visualization tools are used in developing interim hazard maps (e.g. gmt, Matlab, Python’s  matplotlib and Basemap). Open source GIS tools are also increasingly evaluated. 
Geoscience Australia has developed open-source numerical models to derive the hazard maps. Example open-source software packages are ANUGA (hydrodynamic model developed collaboratively between the Australian National University and Geoscience Australia and used by Geoscience Australia for tsunami inundation, riverine flood, storm surge inundation and dam-break scenarios), TCRM (developed and used by Geoscience Australia for tropical cyclone and severe wind analysis), EQRM (developed and used by Geoscience Australia for earthquake hazard and risk).
1. Are these hazard maps accessible to the government agencies that are responsible for disaster risk management?

Geoscience Australia aims to make all products available digitally (as public access) where possible and in hard copy form when required. At this stage, many hazard mapping products are available via reports (with digital copies of individual maps available on request) and in time, these maps will be made available through the online data discoverability mechanism (see http://www.ga.gov.au/search/index.html#/ ).

1. Are these hazard maps accessible to the general public?

Geoscience Australia makes products accessible to the general public, unless there is a specific agreement in place. Example maps available via reports can be found via http://www.ga.gov.au/hazards.html . Near-real-time products are restricted to emergency management agencies.
1. Please attach some samples of these maps.
 
See http://www.ga.gov.au/hazards.html 
1. Develop integrated hazard maps to assess the interaction of multiple natural hazards? If yes,
1. Please indicate the types of hazards are addressed by these maps (e.g. interaction of river flooding from heavy rains and storm surge flooding from a tropical cyclone).

- inundation from a combined storm surge and riverine flood

1.  Please attach samples.
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Figure 1: Example concident flood (100 year ARI event), storm surge inundation (TC Alby 1978) and sea level rise (1.1m at 2100) hazard map.

1. Develop hazard forecasts (e.g. drought, heat wave, tropical cyclones)
1. Return period calculations for specific hazards

- Tropical Cyclone wind hazard using the Bureau of Meteorology’s best-track database and the IBTrACS database of TC activity, in conjunction with GA’s statistical-parametric model of TCs. 

1. Climate change effects on intensity, severity, exposure patterns of specific hazards 

- tropical cyclone using a combination of general circulation model outputs and statistical models
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Figure 2: Example return period hazard curve derived from GA’s statistical-parametric TC model TCRM.
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Figure 3: Example hazard map
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Figure 4: Example statistical analysis of observed wind records to determine return period wind speeds.
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