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rationale

1) Storm surge and waves are capable of causing severe damage
to coastal property and infrastructure.

2) Accurate assessment of these erosion and inundation risks are
required to inform mitigation strategies.
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rationale
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Objectives

1) Develop a methodology to assess coastal erosion hazards within
a probabilistic framework.

2) Test this methodology at two erosion hotspots:
a) Old Bar, NSW. (Completed)
b) Adelaide Metropolitan Beaches, SA. (In progress)

3) Demonstrate ufilization examples in regards to impact on
infrastructure for the developed hazard line scenarios.
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Methodology

1) Choose a suitable shoreline evolution model.

2) Development of wave and tide forcing.

a) Statistical analysis of historical wave, and tide observations and hindcasts for both
project sites.

b) Generation of many realizations of synthetic time-series.

3) Analysis of field data for site characterization and model
initialization.

4) Simulating waves nearshore (SWAN) model coastal wave
transformation simulation:s.

5) Simulate shoreline evolution for ~ 50 year time horizons to
develop storm erosion return periods (RP).
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Methodology DETAILS

Choose a suitable shoreline evolution model.
Cross shore

Y S AT I e |

COASTALAND
ESTUARINE PROCESSES
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Longshore

Review of beach profile and shoreline
models applicable to the statistical
modelling of beach erosion and the
Impacts of storm clustering

Quarter 4, 2014-15 Milestone

This internal project report has been completed as a component of the Bushfire and Natural Hazards
CRC project "Resilience to clustered disaster events on the coast — storm surge”
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Methodology DETAILS

Longshore

K %Hﬁﬁ x 2 sin(ccy)
Choose a suitable shoreline evolution model.
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Methodology DETAILS

Choose a suitable shoreline evolution model.

i

Cross shore
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Methodology DETAILS

Choose a suitable shoreline evolution model.

. Off the shelf Shoreline Evolution Model developed at WBM BMT
engineering consultants.

« Agreed upon releasing as open source code.
« Accounts for curvilinear coasts, coastal structures,
« Efficient run-times suitable for probabilistic framework.
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Methodology

1) Choose a suitable shoreline evolution model.

2) Development of wave and tide forcing.

a) Statistical analysis of historical wave, and tide observations and hindcasts for both
project sites.

b) Generation of many realizations of synthetic time-series.

3) Analysis of field data for site characterization and model
initialization.

4) Simulating waves nearshore (SWAN) model coastal wave
transformation simulation:s.

5) Simulate shoreline evolution for ~ 50 year time horizons to
develop storm erosion return periods (RP).
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Methodology DETAILS

_ _ 3 m Storm Event Threshold.
Development of wave and tide forcing.

a) Statistical analysis of historical wave, and tide observations and hindcasts for both
project sites.

b) Generation of many realizations of synthetic time-series.
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Methodology DETAILS

Development of wave and tide forcing.
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Methodology DETAILS

Development of wave and tide forcing.

a) Statistical analysis of historical wave, and tide observations and hindcasts for both
project sites.

b) Generation of many realizations of synthetic time-series.

* Open source code repository “stormwavecluster” |
r 3 4 Contents lists available at ScienceDirect o
« https://github.com/GeoscienceAustralia/stormwaveciuster s Connt 8
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Methodology

1) Choose a suitable shoreline evolution model.

2) Development of wave and tide forcing.

a) Statistical analysis of historical wave, and tide observations and hindcasts for both
project sites.

b) Generation of many realizations of synthetic time-series.

3) Analysis of field data for site characterization and model
initialization.

4) Simulating waves nearshore (SWAN) model coastal wave
transformation simulation:s.

5) Simulate shoreline evolution for ~ 50 year time horizons to
develop storm erosion return periods (RP).
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Methodology DETAILS

Analysis of field data for site characterization and model initialization.

Old Bar, NSW Adelaide, SA
a) Ground penetrating radar a) LIDAR
b) LIDAR b) Beach profile surveys
c) Photogrammetry c) Nearmap imagery
d) Historical Aerial Surveillance d) Australian Hydrographic Service (AHS) Charts
e) Australian Hydrographic Service (AHS) e) Geoscience Australia Bathymetry
Charts f) Historical sand carting and pumping
f)  Hydrographic surveys
g) Geoscience Australia Bathymetry
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Methodology DETAILS

Analysis of field data for site characterization and model initialization.

Old Bar, NSW
a) Ground penetrating radar
b) LIDAR
c) Photogrammetry
d) Historical Aerial Surveillance

e) Australian Hydrographic Service (AHS)
Charts

f) Hydrographic surveys
g) Geoscience Australia Bathymetry
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LIDAR coverage
y

Methodology DETAILS

Analysis of field data for site characterization and model initialization.

Old Bar, NSW
a) Ground penetrating radar
b) LIDAR
c) Photogrammetry
d) Historical Aerial Surveillance

e) Australian Hydrographic Service (AHS)
Charts

f) Hydrographic surveys
g) Geoscience Australia Bathymetry

x10°
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Methodology DETAILS

Analysis of field data for site characterization and model initialization.

Old Bar, NSW
a) Ground penetrating radar
b) LIDAR
c) Photogrammetry

d) Historical Aerial Surveillance (OEH aerial
surveillance and Nearmap)

e) Australian Hydrographic Service (AHS)
Charts

f) Hydrographic surveys
g) Geoscience Australia Bathymetry
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Methodology DETAILS

Analysis of field dafa for site characterization and model inifialization.

Old Bar, NSW
a) Ground penetrating radar
b) LIDAR
c) Photogrammetry
d) Historical Aerial Surveillance and Nearmap

e) Australian Hydrographic Service (AHS)
Charts

f) Hydrographic surveys
g) Geoscience Australia Bathymetry
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Methodology DETAILS

Analysis of field data for site choroc’rerizo’rion and model initialization.

Old Bar, NSW

a)
o)
c)
d)
e

f)
e)

Ground penetrating radar

LIDAR

Photogrammetry

Historical Aerial Surveillance and Nearmap

Australian Hydrographic Service (AHS)
Charts

Hydrographic surveys
Geoscience Australia Bathymetry
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Methodology DETAILS

Analysis of field data for site characterization and model initialization.

S Profile and EVO profile , - :
urvey m rorie an prol'e Adelaide, SA

; a) LIDAR

b) Beach profile surveys

c) Nearmap imagery

d) Australian Hydrographic Service (AHS) Charts
e) Geoscience Australia Bathymetry

f) Historical sand carting and pumping

Beach F5rofile Survey' Monitoring
Campaign Since 1970
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Methodology

1) Choose a suitable shoreline evolution model.

2) Development of wave and tide forcing.

a) Statistical analysis of historical wave, and tide observations and hindcasts for both
project sites.

b) Generation of many realizations of synthetic time-series.

3) Analysis of field data for site characterization and model
initialization.

4) Simulating waves nearshore (SWAN) model coastal wave
transformation simulations.

5) Simulate shoreline evolution for ~ 50 year time horizons to
develop storm erosion return periods (RP).
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Methodology DETAILS

Simulating waves nearshore (SWAN) model coastal wave

transformation simulations.
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Methodology DETAILS

Simulating waves nearshore (SWAN) model coastal wave

W | inear Look-up Table

|\ on-|linear Look-up Table

Wave Height (m) @ Intermediate Depth
(4]

0'1234,53?391'0
Wave Height (m) Offshore
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Methodology DETAILS

Simulating waves nearshore (SWAN) model coos’rol wave
transformation simulations.

6

NSW nearshore wave toolbox

a) Good agreement between our method and
the NSW wave transformation toolbox.

b) Potential to apply NSW wave transforms for
future shoreline modelling applications.

Lol

OEH transformed waves

0 1 2 3 4 5 6 7
uUQ transformed waves

Studant Varsinn af MATI AR
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Methodology DETAILS

Simulating waves nearshore (SWAN) model coastal wave
transformation simulation:s.

Temporal intersection of 5% Wind Speed and 5% Wave Height (%)Im

g | ] / /\
£ ol o P e
) ~" Swell Transmission;
7 . o At 255 degrees
.| Wave climate: ~ 28% for 08 s waves
Eolmlnated by Iocal wind sela-s ~ 18% for 12 s waves

Longl ude
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Methodology DETAILS

Simulating waves nearshore (SWAN) model coastal wave
tfransformation simulations.

T —————— |
| I

‘__-'1._:.:.-‘,;,_"’ ‘e The Centre for Australian Weather and Climate Research ' I
R A partnership between CSIRO and the Bureau of Meteorology E
Australian Government l l

Bureau of Meteorology CSIRO

A Global Wave Hindcast focussed on the Central and
South Pacific

Tom Durrant, Diana Greenslade, Mark Hemer and Claire Trenham

CAWCR Technical Report No. 070

April 2014
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Methodology

1) Choose a suitable shoreline evolution model.

2) Development of wave and tide forcing.

a) Statistical analysis of historical wave, and tide observations and hindcasts for both
project sites.

b) Generation of many realizations of synthetic time-series.

3) Analysis of field data for site characterization and model
initialization.

4) Simulating waves nearshore (SWAN) model coastal wave
transformation simulation:s.

5) Simulate shoreline evolution for ~ 50 year time horizons to
develop storm erosion return periods (RP).
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Methodology DETAILS

Simulate shoreline evolution for ~ 50 year tfime horizons to develop
storm er05|on re’rum perlods (RP)
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Methodology DETAILS

Simulate shoreline evolution for ~ 50 year tfime horizons to develop
storm erosion return periods (RP).
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Methodology DETAILS

Simulate shoreline evolution for ~ 50 year tfime horizons to develop
storm erosion return periods (RP).
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RESULTS

Utilize GIS to map potential impact on infrastructure for various RP.

: e
E ‘1‘:\‘-'.' I¥“

Aunstralian Government

Geoscience Australia
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RESULTS

: K oot - 50 yr return period ‘storm series’
event

Resilience to clustered - ASsumes no Shore“ne

disaster events on the coast -

Somamye management strategies in place
roject area: ar .
(e.g. sand bagging)

GECQGRAPHIC PROJECTION
Geocentric Datum of Austradia

SCALE 1:4,000
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RESULTS

*

B - 50 yr return period ‘storm series’

e event

Resilience to clustered

disaster events on the coast - ' ASSU mes no Shorellne

storm surge

D management strategies in place
roject area: ar

Building Footprints (eg ' Sand bagglng)
E Building Footprints
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I S
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Geocentrio Datum of Austradia

SCALE 1:4,000
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RESULTS

Ao i - 50 yr return period ‘storm series’

Geosclence Australla

/b HAZARDS event

Resilience to clustered - ASsumes no Shoreline

disaster events on the coast -

Somamye management strategies in place
roject area: ar .
(e.g. sand bagging)

Building Footprints

D Building Footprints
Dune crest

Current

= 10 yr RP
20yrRP
——— 50 yr RP

Explanatory Nobe: The hazard ines ciaplayed here have

besn developed using the shoraline evoluion moced, EVO
from BMT WEM Eng:
been appied using be

onsulfars, The model e
ible slevaton, batfymedry and

Imagary. Slorm evant inputs (50 year periods of clugtersd
evanis) have been davelopad using the statistical

modelling approach detaiied in Davies et al (2017). The model
s developed under current cimate and saa kevel and na beach
management siralagies have besn inchuded in the model
Reference. Davies ol 2l (2017) Improved treatment of non-
stabonary conditions and uncedtanlies in probadiistic modess of
sloem wave cimate.

hitps iidoi orp/10.10164.constaleng 2017.06.006

o 150 Medars

GECQGRAPHIC PROJECTION
Geocentric Datum of Austradia
SCALE 1:4,000
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RESULTS

A it - 50 yr return period ‘storm series’

Geosclence Australla

/b HAZARDS event

Resilience to clustered - ASsumes no Shore“ne

disaster events on the coast -

Somamye management strategies in place
roject area: ar .
(e.g. sand bagging)

Dune crest

Current

Building Footprints

current dune crest proximity
(m)

Il oo
101-50

|5.1-100
1 10.1-150

Bl -0

Explanatory Note: The hazard ines ciaplayed here have

been developed using the shuraline evolubon maed, EVO
from BMT WEM Enginesring Consultards, The model s
been appied using best available slevation, batiymetry and
Imagary. Slorm evant inputs (50 year periods of clugtersd
evanis) have been davelopad using the statistical

modelling approach detaiied in Davies et al (2017). The model
s developed under current cimate and saa kevel and na beach
management siralagies have besn inchuded in the model

Reference. Davies ol 2l (2017) Improved treatment of non-
stabonary conditions and uncedtanlies in probadiistic modess of
sloem wave cimate.

hitps iidoi orp/10.10164.constaleng 2017.06.006
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RESULTS

A it - 50 yr return period ‘storm series’

Geosclence Australla

/b HAZARDS event

Resilience to clustered - ASsumes no Shore“ne

disaster events on the coast -

Somamye management strategies in place
roject area: ar .
(e.g. sand bagging)

Dune crest

10yrRP
Building Footprints
10yr RP dune crest proximity|
(m)

Il oo
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1 10.1-150

Bl -0

Explanatory Note: The hazard ines ciaplayed here have

been developed using the shuraline evolubon maed, EVO
from BMT WEM Enginesring Consultards, The model s
been appied using best available slevation, batiymetry and
Imagary. Slorm evant inputs (50 year periods of clugtersd
evanis) have been davelopad using the statistical

modelling approach detaiied in Davies et al (2017). The model
s developed under current cimate and saa kevel and na beach
management siralagies have besn inchuded in the model

Reference. Davies ol 2l (2017) Improved treatment of non-
stabonary conditions and uncedtanlies in probadiistic modess of
sloem wave cimate.

hitps iidoi orp/10.10164.constaleng 2017.06.006

o 150 Medars
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RESULTS

Ao - 50 yr return period ‘storm series’

Geosclence Australla

/ b HAZARDS event

Resilience to clustered - ASsumes no Shorenne

disaster events on the coast -

Somamye management strategies in place
roject area: ar N
(e.g. sand bagging)

Dune crest

20yr RP
Building Footprints
20yr RP dune crest proximity|
(m)
oo
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Bl -0

Explanatory Note: The hazard ines ciaplayed here have

been developed using the shuraline evolubon maed, EVO
from BMT WEM Enginesring Consultards, The model s
been appied using best available slevation, batiymetry and
Imagary. Slorm evant inputs (50 year periods of clugtersd
evanis) have been davelopad using the statistical

modelling approach detaiied in Davies et al (2017). The model
s developed under current cimate and saa kevel and na beach
management siralagies have besn inchuded in the model
Reference. Davies ol 2l (2017) Improved treatment of non-
stabonary conditions and uncedtanlies in probadiistic modess of
sloem wave cimate.
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RESULTS

A it - 50 yr return period ‘storm series’

Geosclence Australla

/b HAZARDS event

Resilience to clustered - ASsumes no Shore“ne

disaster events on the coast -

Somamye management strategies in place
roject area: ar .
(e.g. sand bagging)

Dune crest

50 yr RP
Building Footprints
50yr RP dune crest proximity|
(m)

Il oo
101-50

|5.1-100
1 10.1-150
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CONCLUSIONS and FUTURE WORK

1) Have successfully developed a methodology to assess coastal
erosion hazards within a probabilistic framework.

2) Tested this methodology at two erosion hotspofs:
a) Old Bar, NSW. (Completed)
b) Adelaide Metropolitan Beaches, SA. (In progress)

3) Demonstrated utilization examples in regards to impact on
infrastructure for the developed hazard line scenarios.
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CONCLUSIONS and FUTURE WORK

1) Adelaide simulations now running.

2) Infrastructure analysis at unfortified northern beaches.
3) Release of shoreline modelling codes and user manual.
4) Final project reports.
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