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AuUsAID PROJECT GOALS
(for each participating nat

develop a tidal model (section 3.5)
develop a storm surge model (section S8y
evaluate the storm tide risk (section 3.7
design of user-friendly interface

training of personnel



OUTLINE of PRESENTATIO

MS/CSIRO background in risk assessiggisigis

derstanding the coastal Impacts of seViEigEEsisiss
rough real examples (storm surge, wav
rrents)

ickground to the modelling of storm surfsgEls
e GEMS modelling system
odel simulation and verification for a regigENisigl

ethodology for evaluating risk probabilitEisgs)i
astal iImpacts for mitigation and respon

rrent work



GEMS/CSIRO Backgrounc

S has pioneered the present approach to oil sjsiiiEisliEs
coastal impact risk assessment studies in ASHgIIERs
ed out a large number of these studies (e.qg. DEigViisREzds,
land, Cape Lambert, Karratha, Onslow, DerbysZiiggme
st, Dunk Island, Mornington Island, Port PhilligRsZyals

ralia and soon for a number of locations in thegSIsBigReE

RO has worked closely with GEMS on severaljgEisiigsii
thoroughly tested the models, has contributedjis;
ovements in the methodology and helped progiisNisiisi
ntific publications

RO provides valuable input concerning the latek
erstanding of the effects of climate change on WWEEgES



GEMS Background

her environmental problems to which the GEMVE&
ospheric and ocean models have been applicHEIEs

Oll spill risk assessment studies

Marine pollution risk assessment studies (sedjisgEigiss
chemicals, sewerage etc.)

Sydney 2000 Olympics harbour wind and curigsigis
predictions

1992 and 1995 America’s Cup wind, wave an[sgsBigglsl
forecasting

National oil spill response system (AMSA)
National Search and Rescue response systeigREaySray

US Navy high resolution atmospheric and ocegighisiEElnz!
system



THE MESSAGE TO BE CONVE

That modern scientific methods of comgiissl
modelling of storm surges, waves and ¢sgksiel
floodlnP_enabIe better understanding ofgugtls
coastal Impacts and allow detalled risk gistsfaktiss
studies to be undertaken.

That these coastal Impact risk assessniEigigsis)
can form the basis for determining mitidgiiisis
procedures, modify planning and develsjsisgiist
programs and be used to establish emejgsEisisyy,
response procedures.

That we need to understand coastal im[sElsNgEe
under the present climate and then Incajgsisjgiss
predictions of climate changes






Onslow during TC Vance (1 in 50 year level of 2 1r



1derstanding the Coastal gissisE
of Tropical Cycloneg







TROPICAL CYCLONE ROS|EpA
(930 hPa)
April, 2000













Eco Beach Resort (18 months p
















WAVE HEIGHTS DURING TROF
CYCLONE ORSON

ave heights measured at North RankirjisiEisis}s;
uring Tropical Cyclone Orson (905 hPajmispieisiE
xceeded 13m significant wave height (cNElelslEX
pper 2/3 of wave heights experienced)

aximum wave heights exceeded 20m aigigld
ropical Cyclone Orson









STORM SURGE
and
COASTAL FLOOD MODEL Lae




CONTRIBUTIONS TO COAST/

SEA LEVELS

Wind Waves

Highest
Tide







DEVELOPMENT OF STORM SU

MODELS

he 1953 storm surge in the North Sea which i EsVE]s
eople in Great Britain and Europe stimulated SgERsEERL
cean prediction models

orman Heaps (Liverpool University) developegisERVslil
st 2D ocean model in the 1960’s

oger Flather, Roger Proctor and others (Prou@jggelg
)ceanographic Laboratories, U.K.) have continpEs
eveloping the model and it has been producin{sEsisEEIEls
torm surge forecasts for the U.K. since 1978.

ntil the 1990’s all storm surge models had fixclRssEkiillg

sraeme Hubbert developed one of the first coakizikilslsls
odels



COASTAL INUNDATION MODE

curate flood modelling Is a complex maugiEissEul
OCess.

e first inundation models were developEsRigiisE
irly 1990’s

2ry few verified inundation models exist pigRsgEER

5ing simple techniques can cause large EElfgsiesNls
edicted flood levels as mass is not consiEigvEls)



Cyclone
Model

MODELLING SYSTEM

Tidal Model GEMSURGE

UILeE? (Coarse Resolution)
constituents
_ Sea levels and currents _
10 m winds (tide + surge)
Wave Model GEMSURGE

Wave (Fine Resolution)

heights,

periods and

directions



MODEL SIMULATION
and
VERIFICATION
with
TROPICAL CYCLONE VANC
(915 hPa)
March, 1999
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oastal Flooding from TC Vance - Beadon Creek = 3.



Onslow Township Study Region



6:30 a.m. Beadon Creek = 1.0m



7:00 a.m. Beadon Creek = 1.8m



7:30 a.m. Beadon Creek = 2.5m



8:00 a.m.Beadon Creek = 3.0m



8:30 a.m. Beadon Creek = 3.3m



Coastal Flood Risk Asse

- Commments

e 1 in 100 year sea level is not the sea level dESEIEKl
e 1 in 100 year cyclone

large range of cyclones can produce a particUjEigsisENEY
)njunction with different phases of the tide

ecords of storm intensities and tracks have Im|sigsils
gnificantly since the introduction of modern majglitsigisls
chnigues such as satellite imagery and coastaiggisElg

e to the relatively short record of tropical cyclsisEExissh
ry sparse data on sea levels during cyclones [iSENssis
)ssible to derive return periods from direct datZReisElySIEs

long term record must be simulated with tropicziRsYsiIsisk
d storm surge models



Coastal Flood Risk Assess

- Method

Jureau of Meteorology data Is analysed jis,
etermine all cyclones occurring in the
2gion and to derive probabllity
IStributions for:

e Central pressure

e Speed

 Direction of approach to the coast
e Radius of maximum winds
 Month of occurrence

\ random storm generator then generaise
QﬂI_CaJ cyclones with storm parametéigs
ithin theSe probability curves.

NN

U



Coastal Flood Risk Assess

- Method

cyclone winds, together with tides, are JEiEldRisKs
torm surge inundation model for a randisisgiyRsisl
tal crossing time.

SWAN wave model is driven by the sarngERViisisi
predictions of the wave heights and walERstEitis

ral thousand years of randomly choseriisisisigts
rated in this manner producing a long rgEissigslsii
s for statistical analysis.

results are presented as sea level returigisiEigislsl
can be imported into any GIS system



INnclusion of Climate Cha
Factors

mpact Present Climate Climate
Contributing Factors Change
Size Impacts
Direction of
Approach
Cyclone
Track Forward Speed
3'[0rm i Location of
Td Troplcal CyCIOne Coastal Crossing
: Change in
Iae Intensity Intensity
eturn
- Astronomical
eI‘IOdS St OTige ca Time of Change in
Cyclone Frequency
Mean Sea

Level Rise




Progress towards South Pe
Coastal Impact Risk Assess
Studies

seguence of events Is as follows:

stablish accurate coastal topography anjsEsEusyis
r the region (completed for Efate thanksgisgSi®kd

stablish and test GEMSURGE as a tidalgssisisEEIR{
gion (completed for Efate)

alyse meteorological data to establish UgEERsEIE
rves for storm generation (completed faj Vana

st GEMSURGE and the wave model aggiigsigss

clones to verify that the models are set|[Bishsislg¢e

d provide accurate predictions (in progiZEEnisig
a at Port Vila)



mulate up to 2,000 years of storm evenjsiis
tablish a database of sea levels and wal¥&
ghts

alyse these data to produce sea level gl
ve height return periods

orporate the results into a GIS system JisigEErs}
e by the user



Cyclone Risk in Fiji Islan




Fiji
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| ropical Lycione rauia,
2001



Tropical Cyclone Paula, 2001



Tropical Cyclone Paula, 2001



[ C Paula Wave Model Predictions



[ C Paula Wave Model Predictions



[ C Paula Wave Model Predictions



Tropical Cyclone UMA

Vanuatu 1987













—al yct ostaic vlcail vulriciito 11ullli

TC Uma



EFATE



Wind driven storm surge from TC
Uma



What Is next?

otailed topography and bathymetry for SEsiigiEigs:
acific Nations

yastal iImpact risk assessment for Efate



