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Site Location

Ocean-Umina Beach

50 km north of Sydney
Entrance to large estuary
Semi-open coast location

History of unpredictable
cycles of erosion

Kilometres

Box Head
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How do you understand
and manage such a’
complicated site?

=

(VNS Water Research Laboratory m Water Research Laboratory

Goals of study

» Assist development of
long term management
strategy for Ocean-
Umina Beach

» Understand influences
on beach system by
considering entire
morphological unit : 15

———— Kilometres
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Data driven framework! Data Collection

-

. Capture of a ‘digital twin’ of the system
Drone survey, jetski bathymetry and sediment sampling

O

Compile 80 year visual timeline of site:
~200 photos from historical aerials, satellites, Nearmaps, drone surveys

[ d

Track key morphological features

Shoreline, shoal properties, channel properties

IS

. Link past changes in the system to environmental forcing
Waves, water levels, rainfall, artificial modifications

(UNS\\A Water Research Laboratory

(UNS\\A Water Research Laboratory
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CoastSat

2 « Open source toolkit in python
1 » Produces timeseries of
S h O rel I n e shoreline position
. s » 30 + years of shorelines from
variabilit

1987- present

» Validated shoreline accuracy
of 10 m

https://github.com/kvos/CoastSat

Water Research Laboratory
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Ettalong Point
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Shoreline position

Augusta St (Carpark)

Shoreline position
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OEH photogrammetry
Satellite (tide corrected)
Nearmap (tide corrected)
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‘Shoal blowout

[N\ Water Research Laboratory
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Interannual Variability Correlation to ENSO
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Ettalong Point

Disruption of sediment feed
“ from ebb tide shoal to
.Ocean Beach

| o Beach ‘starved’ of sand from shoal

=]
" | o Breakdown in decadal oscillation
| of beach width

Augusta St (Carpark)

o

Led to most eroded position in 80
year dataset

o Recession between OC SLSC and
" Ettalong Pt

Water Research Laboratory

Storm
response
using
Coastsat
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rainfall® level*
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1-05-1997
Pre storm condition

28-02-2015
Pre storm condition

Wave focussing
feature

(UNS\\A Water Research Laboratory

Shoal variability
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Shoal Edge Variability
1987-2019

Average position of shoal edge
—— Average position of shoal edge
All shoal edge positions
Variability
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SE migration

rates

Water Research Laboratory
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SE Movement of Bedform Features on Box Ebb tide Shoal
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‘What ca

uged the ==
Shoal Blowout?

(UNS\\A Water Research Laboratory

Blowout £ }
No huge rain or waves events fa | l “ l
Sequence of events: SO P () SRANRY (NN ‘l"l.i‘\. .1“ U
1. Narrow ebb tide shoal e
2. Jet channel obstructing ebb 2

flows !
3. Fast tidal currents during .

summer king tides initiated fu

blowout N

o
febaonz
spraoiz

INSV\Al  Water Research Laboratory

Water Level (m AHD)

tidal head loss (%)

Ettalong tidal range
Ocean tidal range
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Tidal Headloss between the Ocean and Ettalong Wharf

] 7 34%-highestin

30 years

% Tidal Head Loss
(Ocean to Ettalong Wharf)

- Monthly Average Tidal HEadioss  —— Yearly Average Tidal Headloss

(NS Water Research Laboratory
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Processes disrupted by blowout

Tidal Headloss between the Ocean and Ettalong Wharf

1. Recession of Ocean Beach due to reduced sediment feed

. Increase in tidal planes upstream of ebb tide shoal

. Increase in SE bedform migration rate causing channel siltation

. Change in shape of outer shoal edge— wave focusing feature in 2015 storm

a »~ W N

% Tidal Head Loss
(Ocean to Ettalong Wharf)

ction requi

. Reduction in surf quality at ‘The Box’

- Monthly Average Tidal HEadloss  —— Yearly Average Tidal Headloss
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Management strategies

+ Monitor beach width

¥, _' M a. n ag e m e nt + Possible interventions:

« Nav channel dredging

/ ! , « Avoid blowout at all costs
4

< Enhance permanency of Ettalong Pt

strategies

Avoiding blowout is win-win for coastal
management and maintaining surfing
amenity

Water Research Laboratory
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DigitalBeach monitoring
oiazoto Beach width trend
maa +3.18 metres/week
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