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OBJECTIVES

Develop better predictions and forecasts for extreme

water levels arising from:

Tides

Storm surges

Surface gravity waves
Continental shelf waves
Tsunamis (meteorological)
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Tropical
Cyclones

Sea level hindcasts

NCEP 1949 2014
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Tropical storms — 10,000 year climatology
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Tide/surge Numerical model: Australia
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1:1000ARI: total water level
(tropical + extra-tropical)
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Missing Processes

Storm Surges

* Continental shelf waves
 Tropical to extra-tropical transition

Effects of Surface gravity waves (wave set-up)

Meteorological tsunamis
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- OzROMS orid and bathymetry
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OzROMS surtace currents: mean speed
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Continental Shelf Wave Generation
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TC Bianca: 30 January 2011
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Continental Shelt Waves (TC Bianca
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Tropical Cyclone Bianca
Impacts @ Yanchep Beach
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Tropical Cyclone Bianca
Impacts @ Perth CBD ?

) - Y VSRY
=y ~F = y

bnhcrc.com.au




Extreme Events — storm surge

Extra-tropical

1,000 + 500 km 500 + 200 km
Surge - 2-5 days Surge - up to half a day
Several hundred km Usually < 200 km
Sprawling geometry Compact and nearly symmetrical
Apr-Aug Nov-Apr
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Tropical to extra-tropical cyclone transition
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Hurricane San
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Extratropical Transition Globally

IBTrACS cyclones that transitioned from Tropical to Extratroplcal (1950—2013)

3l Storms in global
wif [ database that

1 transitioned
from tropical to
extra-tropical

186°w 120°W 60°W (o) 60°E 120°E 180°W
The lack of activity around Australia illustrates the lack of information
about ET rather than occurrence

ET occurs closer to the equator around Australia than in any other ocean

basin
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Australian Tropical Cyclone Tracks

All TC tracks 1950-2013
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Storms recorded to have undergone ET

: ‘ Mavis 1971 (nw WA)

T ;, : Vida 1975 (sw WA; not well documented)
¥ | Alby 1978 (sw WA)

Hazel 1979 (Shark Bay)

Idylle 1979 (sw WA)

Herbie 1988 (Shark Bay)

Ned 1989 (sw WA)

24°S o[ 1\

32°S 4

40°S 4

L) L)
90°E 108°E 126°E 144°E 162°E 180°W

« TC curvature toward east ~ #s{ ]
somewhat lessens risk to |
east coast of Australia

* Cyclones passing south of
24 deg and within 100 km R " ,‘
of coast ----> potential e inous 0 »

40°S 1

for ET to cause damage e 1

774 .

32°s

L] L]
90°E 108°E 126°E 144°E 162°E 180°W

bnhcrc.com.au ‘




Cyclone Alby 1978

¢ Most destructive ET event
in Australia

» Strong dry northerly
winds caused: bushfires,
erosion, storm surge and
flooding

JRASS 125 deg 10mwnd  O4-Ape-1978 12.00 2

wind speed (ms )

Source: Australian Bureau of Méteorology
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Effects of surface gravity waves

Wave Setup

/ Storm Water Level

e
\

Normul Water Level

Which regions of Australia are susceptible for wave set-up ?

What coastal types are important ?

Geomorphic classification of the Australian Coastal Zone developed by GA
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Wave set-up - Hurricane Marie, Aug, 2014
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Wave set-up - Hurricane Marie, Aug, 2014

Photo: Jeft Grilchan
-
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Meteo-tsunamis

large amplitude short period sea level oscillations forced by
meteorological disturbances
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Seismic and Meteorological Tsunami
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Meteo-tsunami: 22 March 2010
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Meteo-tsunami: 22 March 2013
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Meteo-tsunami: 10 June 2012
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Coastal flooding: Riverside Drive
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Event of 17 August

Sealevel at Hillarys_Harbor_AU station - (0.859 m)
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Event of 17 August: ship accident
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Event of 17 August: air pressure

MONITORING BAROMETRIC PRESSURE
LOCATION: Hillarys, Australia [STN#:009265] DURATION: 15/08/2014 22:50:00 - 25/08/2014 22:49:00 [UTC]

1030.0 [yATIONAL TIDAL CENTRE

1025.0 1
1020.0
1015.0

1010.0

1005.0

BAROMETRIC PRESSURE [hPa]

16/08/2014 17/08/2014 18/08/2014 19/08/2014 20/08/2014 21/08/2014 22/08/2014 23/08/2014 24/08/2014 25/08/2014
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00

DATE and TIME [UTC]

bnhcrc.com.au




Event of 17 August: currents & WL (AWAC)
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Event of 17 August: Met &
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Event of 17 August: wave height

j Height {m)

Mo 2157251157311, 735 115.74115.745115.759115.755 115,76
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Hailstorm 18 October
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Thunderstorms

10 November
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Thunderstorms

26 November
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Objectives

Develop better predictions and forecasts for extreme
water levels arising from:

Tides

Storm surges

Surface gravity waves
Continental shelf waves
Tsunamis (meteorological)
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