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Extreme Events — storm surge
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Extreme Events — storm surge
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Forcing: a range of spatial scales
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Extreme Sea levels
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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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Sea level hindcasts

NCEP: 1949-2014
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1:1000ARI: total water level
(tropical + extra-tropical)
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Extreme water levels

Coastal Flooding Visualisation Tool
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Northern NSW

Coastal Flooding Visualisation Tool
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Coastal flooding — ‘bathtub’
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Coastal flooding — ‘bathtub’
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Tsunamis: Seismic and

Meteorological
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Meteotsunami
Perth region: 14 November 2015: 1145 UTC
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Meteotsunami — Perth region: 14 November 2015: 1145 UTC
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Meteotsunami
Perth region: 1 February 2015: 1210 UTC
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Port Geographe
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Cape Cuvier - WA
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Cape Cuvier - WA
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Port Kembla
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Meteotsunami events around Australia
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Potential Meteotsunami Events
5 years (2009 to 2014)

Total Number of Events with

Station Events H > 40cm Max H (cm)
Spring Bay, TA 4 1 50
Burnie, TA 25 4 46
Portland, VIC 21 5 60
Thevenard, SA 0] 0] 0
Esperance, WA 38 27 97
Hillarys Harbor, WA 28 6 48
Cape Cuvier Wharf, WA 35 32 146
Broome, WA 0 0] 0]
Darwin, NT 0] 0] 0]
Groote Eylandt, NT 1 0 18
Cape Ferguson, QLD 11 0] 30
Rosslyn Bay, QLD 23 2 50
Port Kembla, NSW 25 3 60
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COUPLED WAVE-SURGE MODEL
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Hsig (m) 2011 Feb 02 11 GMT
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Hsig (m) 2011 Feb 02 11 GMT
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wave setup diff (m) 2011 Feb 02 11 GMT
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WAVE EFFECTS
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COASTALLY TRAPPED WAVES
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TC JACOB

Port-Hedland

skill= 0.80, 0.79 I
xcorr= 0.80, 0.80
lag (hrs)=4, 3

Carnarvon

skill- 0.91, 0.68
xcorr= 0,90, 0.90
lag (hrs)=0, 0

Geraldton

skill= 0.53, 0.50
xcorr=0.14, 0.14
lag (hrs)=-2, -5

Tropical Cyclone JACOB
27 Jan 1996 18:00 UTC to
OB Feb 19%6 07:00 UTC

Fremantie

skill= 0.84, 0.64
xcorr= 0.88, 0.88
lag (hrs)=0, 0

Water level (0.5 m grid)

Bunbury

skill- 0.42, 0.43
xcorr= -0.37, -0.38
lag (hrs)=—3, -8

-m i E Albany
Map data €015 Google Imagery ©2078 MASA Teraberses | 200 W e | Terma of Use

@ Hide skill= 0.82, 0 65

xcorr=0.92, 0.87

lag (hrs)=0, 9 i

Hide

Esperance

27 January - 8 February 1996

skill- 0.49, 0.50
xcorr= 0.25 0.30
lag (hrs)=6, -4

—baroclinic
——baroltropic

observations

I | | |
31/01 01/02 02/02 03/02 04/02 05/02 06/02
Date 15996

bnhcrc.com.au




TCB

400
330

300

M
Ul
o

200

Low pass sea level (cm)
o
o

100

20

ANCA

Onslow :

- Geraldton

Fremantle
Bunbury
I ____Albany._é___ \

Esperance

. ... Por.t Headland .............

Exmouth
Carnarvon

17/01

20/01

23/01 26/01

Date in 2011

29/01 01/02 04/02  07/02 10/02

bnhcrc.com.au




TC Bilanca

Surge(m) 12 GMT 26 Jan 2011
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TC Bilanca
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TROPICAL VS EXTRATROPICAL STORM SURGES
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SOUTH AUSTRALIA FROM TC
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SIMULATING MULTIPLE STORM SURGES AROUND AUSTRALIA
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ANIMATION- SIMULATING MULTIPLE STORM SURGES
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