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Abstract 

 

Accurate estimates of extreme water levels are critical for coastal planning and emergency 

planning and response The potential impacts of extreme water level events on our coasts are 

increasing as populations grow and sea levels rise. To better prepare for the future, coastal 

engineers and managers require estimates of exceedance probabilities for extreme water 

levels. Coastal
 
regions experience sea level changes which vary at timescales of hours, days, 

weeks,
 
months, annually governed by the astronomical

 
tides, meteorological conditions, 

seismic events, local bathymetry etc.  Meteorological conditions contribute to extreme events 

through the generation of (1) storm surges both locally and remotely through continental shelf 

waves; (2) through wave set-up by generation of surface gravity waves; and, (3) 

meteorological-tsunamis generated during thunderstorm activity.  In a recent study, we 

estimated the present day probabilities of extreme water levels uniformly around the entire 

coastline of Australia. Tides and storm surges generated by extra-tropical storms were 

included by creating a 61-year (1949-2009) hindcast of water levels using a high resolution 

depth averaged hydrodynamic model driven with meteorological data from a global 

reanalysis. Tropical cyclone-induced surges were included through numerical modelling of a 

database of synthetic tropical cyclones equivalent to 10,000 years of cyclone activity around 

Australia. Predicted 61 year water level hindcast data were analysed using extreme value 

theory to construct return period curves for both the water level hindcast and the synthetic 

tropical cyclone modelling. These return period curves were then combined by taking the 

highest return water level at each return period.  We have now started to extend this study by 

the use of OzROMS model grid and ROMS to include the effects of continental shelf waves 

and tropical to extra-tropical transitions.  Model studies for predicting meteo-tsunamis will 

also be presented. 
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