
 

August 2013 Cardno (NSW/ACT) Pty Ltd  Page 1 
Version 4  P:\Doc\2013\Reports.2013\Rep2703v4.docx 

Figures 1.1 – 1.6:   Locality Plans – Inundation Modelling Sites 
Figure 2.1:   Tsunami Wave Shoaling Process 
Figure 2.2:   Global Subduction Zones Affecting NSW 
Figure 4.1:   Tsu-DAT Rupture Event – New Hebrides Subduction Zone 500yr ARI Event 
Figure 4.2:   T2 and Tsu-DAT Bathymetric Comparison – 100m Contour 
Figure 4.3:   T2 Tsunami Wave Height Offshore of Merimbula – T2 Rupture Element 246 
Figure 4.4:   Linearity of Scaling Tsunami Signal 
Figures 5.1 – 5.7:   Benchmark Verification: Okushiri Island  
Figures 6.1 – 6.5:   D3D Model Grid Setups 
Figures 7.1 – 7.7:   D3D Model Tidal Calibrations 
Figures 7.8 – 7.12:   D3D Model Tsunamigenic Verification 
Figure 7.13:   D3D and T2 Model Wave Height Comparison – Botany Bay 
Figure 7.14:   Model Roughness Investigation – Comparison of Delft3D and TUFLOW Model Systems 
Figure 7.15 – 7.16:  Measured Tsunami Characteristics – Wave Height Figure 7.17 – 7.20:    Model 
Verification – Wave Characteristics by Event 
Figure 7.21:   Effect of Tidal Interactions on Tsunami – Wollongong 
Figure 7.22:    Seabed Roughness Sensitivity – Manly  
Figure 7.23:   Model Roughness Investigation – Comparison of Inundation Extents 
Figure 7.24:   Example of D3D Model Roughness Zones – Swansea Region 
Figure 7.25:   Grid Resolution Sensitivity – Inundation Extents for 2m and 10m Grid Resolutions 
Figure 7.26:   Simulation Run Time Investigation 
Figure 7.27:    Impact of Manly Seawall 
  

Figures 

 



 

August 2013 Cardno (NSW/ACT) Pty Ltd  Page 2 
Version 4  P:\Doc\2013\Reports.2013\Rep2703v4.docx 

Figure 8.1:   Comparison of Wave Heights at 100m Contour 
Figure 8.2 – 8.4:   ARI vs Tsunami Wave Amplitude 
Figure 8.5 – 8.11:   Local Site Features 
Figure 8.12:   Comparison of Wave Heights for Tsunami Arriving at HAT and MSL 
Figure 8.13:    Effect of Tidal Phasing on Run-up 
Figure 8.14:    Maximum Water Level within Parramatta River Estuary 
Figure 8.15:    Maximum Water Level within Botany Bay/Georges River Estuary 
Figure 9.1-9.5:    Envelope Inundation Extents 
Figure 9.6:   Inshore Tsunami Wave Height Relationship 
Figure 9.7:   Tsunami Run-up Relationship 
 
 
 
 
  
 
 

Figures 

 



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

LOCALITY PLAN
INUNDATION MODELLING SITES

Figure 1.1



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

LOCALITY PLAN
SWANSEA
Figure 1.2



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

LOCALITY PLAN
MANLY

Figure 1.3



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

LOCALITY PLAN
BOTANY BAY

Figure 1.4



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

LOCALITY PLAN
WOLLONGONG

Figure 1.5



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

LOCALITY PLAN
MERIMBULA

Figure 1.6



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

TSUNAMI WAVE SHOALING PROCESS
 

Figure 2.1



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

GLOBAL SUBDUCTION ZONES AFFECTING NSW
 

Figure 2.2



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

Tsu−DAT RUPTURE EVENT
NEW HEBRIDES SUBDUCTION ZONE − 500YR ARI EVENT

Figure 4.1



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

T2 AND Tsu−DAT BATHYMETRIC COMPARISON
100m CONTOUR

Figure 4.2



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

T2 TSUNAMI WAVE HEIGHT OFFSHORE OF MERIMBULA
T2 RUPTURE ELEMENT 246 (TONGA SUBDUCTION ZONE)

Figure 4.3



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

LINEARITY OF SCALING TSUNAMI SIGNAL
 

Figure 4.4



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

BENCHMARK VERIFICATION − OKUSHIRI ISLAND
LOCALITY PLAN

Figure 5.1



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

BENCHMARK VERIFICATION − OKUSHIRI ISLAND
MODEL INITIAL WATER LEVEL VARIANCE

Figure 5.2



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

BENCHMARK VERIFICATION − OKUSHIRI ISLAND
MONAI VALLEY MAXIMUM OBSERVED RUN−UP

Figure 5.3



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

BENCHMARK VERIFICATION − OKUSHIRI ISLAND
MONAI OFFSHORE TIDAL GAUGE COMPARISONS

Figure 5.4



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

BENCHMARK VERIFICATION − OKUSHIRI ISLAND
ARRIVAL OF TSUNAMI WAVES AT AONAE

Figure 5.5



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

BENCHMARK VERIFICATION − OKUSHIRI ISLAND
TIDE GAUGE RECORDS AT IWANAI AND ESASHI

Figure 5.6



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

BENCHMARK VERIFICATION − OKUSHIRI ISLAND
D3D MODEL RUN−UP DISTRIBUTION

Figure 5.7



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − GRID SETUP
SWANSEA
Figure 6.1



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − GRID SETUP
MANLY

Figure 6.2



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − GRID SETUP
BOTANY BAY

Figure 6.3



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − GRID SETUP
WOLLONGONG

Figure 6.4



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − GRID SETUP
MERIMBULA

Figure 6.5



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TIDAL CALIBRATION
SWANSEA
Figure 7.1



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TIDAL CALIBRATION
INSIDE LAKE MACQUARIE − BELMONT

Figure 7.2



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TIDAL CALIBRATION
MANLY

Figure 7.3



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TIDAL CALIBRATION
BOTANY BAY

Figure 7.4



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TIDAL CALIBRATION
WOLLONGONG

Figure 7.5



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TIDAL CALIBRATION
MERIMBULA

Figure 7.6



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TIDAL CALIBRATION
INSIDE LAKE MERIMBULA

Figure 7.7



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TSUNAMIGENIC VERIFICATION
SWANSEA − OFFSHORE

Figure 7.8A



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TSUNAMIGENIC VERIFICATION
SWANSEA − INSHORE

Figure 7.8B
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Figure 7.9A
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Figure 7.11A



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TSUNAMIGENIC VERIFICATION
WOLLONGONG − INSHORE

Figure 7.11B



LJ2874/R2703 Aug 2013
J:\CM\LJ2874−NSW_Tsunami\Figures\Report Figures\

NSW Tsunami Inundation Modelling and Risk Assessment

D3D MODEL − TSUNAMIGENIC VERIFICATION
MERIMBULA − OFFSHORE
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Figure 7.20
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Figure 7.21
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Figure 7.23
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MERIMBULA

Figure 8.4
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MANLY
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Figure 8.9
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Figure 9.1
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BOTANY BAY

Figure 9.3
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Figure 9.4
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