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Proft Michael Collins

40 year association as teacher, supervisor, employer, mentor
Life-long friend




Australian Boundary Currents
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Australian Boundary Currents
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Yolume transport (Sv)

Variability: shelf currents

Holloway Current
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Kinetic Energy WESTERN
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Extreme Sea levels WESTERN
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Extreme Events — storm surge
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Meteorological tsunamis
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Flooded Riverside Drive closed

KATIE ROBERTSON - PERTHHOW - JUME 11, 2042 S:45AM
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Predictions WESTERN

AUSTRALIA

coastaloceanography.org
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Coupled wave-surge model ¥, WESTERN

The SCHISM hydrodynamic ~ SCHISM storm surge model grid
model coupled with the

advanced Wind Wave III
(WWMIII model)

T
K

3D Finite element
unstructured hydrodynamic
model (~100 m resolution at
coast)

Inundation (wet/dry)

Supercomputer enables
simulations for entire
Australian coast 100 m resolution near the coast!
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Final grid Refined and tested
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Australia-wide simulation T, WESTERN
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detailed i ioat] WESTERN
events — detailed mvestigation % WESIERN
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Cyclone Alby, April 1978 WESTERN

# AUSTRALIA

o Alby accelerated to 80 km/h as it
passed the SW of the state.

+ Wind gusts of 150 km/h were
recorded with little or no rain

along the coast
\ Strong, dry
+ 10 m waves reported offshore | northerly winds

I I i
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JRA55 reanalysis winds



Simulated waves & surge
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Simulated waves & surge
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Wave set-up contribution

10-35% storm
surge height
difference due to
waves
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4-7 June 2016 eqst coast low g s
NSW to Tasmania

AUSTRALIA
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Observed and Predicted wave

heights
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Max Hs 1-9 June 2016

Significant wave height (m)
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model

3/06 04/06 05/06 06/06 07/06 08/06
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Wave and water level data courtesy of NSW Office of
Environment & Heritage / Public works Manly Hydraulics Lab
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Tidal stage & storm surge R

Timing is critical! %=t AUSTRALIA
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Winter storm — South Australia
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Winter storm — South Australia
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Winter storm — South Australia
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Winter storm — South Australia
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Winter storm — South Australia
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Winter storm — South Australia
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Winter storm — South Australia

8 June 2016 AR5

- Max §urge (m)

NEWS Lt

f3 Justin Ri02016 Australia World Business Sport Analysis & Opinion Programs 320
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36°

Adelaide beachfront housing 'facing erosion risks'
like those at Collaroy, Sydney

891 ABC Adelaide
Updated 8 Jun 2016, 12:20pm 40°

44°

132° 138° 144° 150° 156°

PHOTO: Storm damage has left little access to West Beach in Adelaide. (Supplied: City of Charles Sturt)




Winter storm — South Australia TSRS
1-9 May 2016 %ame? AUSTRALIA

Record Water Levels
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Tropical cyclone Yasi
AUSTRALIA

Feb 2011

* One of the most intense and largest
tropical cyclones to cross the coast
in Australia

* Major damage (~$800 M) caused
by inundation and erosion from
extreme waves (>5m) and storm
surge (up to 5.3 m)




Tropical cyclone Yasi
Feb 2011
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Simulated waves matched well with satellite observations

¥ AUSTRALIA

Yasi waves > 12 m
offshore and 6 m
nearshore

Great Barrier Reef
dissipated much of the
wave energy

Waves made a
significant contribution
to extreme sea levels
and improved model
accuracy



Tropical cyclone Yasi
Feb 2011
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TC Yas1 — wave setup WESTERN
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Annual Recurrence Intervals
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