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Understanding the complex ebb tide delta at 

Ettalong using advances in remote sensing

Chris Drummond, James Carley, Gabriela Lumiatti, Kilian Vos

Palm Beach

Conference

Ocean-Umina

Beach

Site Location

Dominant wave 

direction

• Ocean-Umina Beach

• 50 km north of Sydney

• Entrance to large estuary

• Semi-open coast location

• History of unpredictable 
cycles of erosion

Ebb tide shoal

Half tide rocks

Navigation 
channel

Box Head
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How do you understand 

and manage such a 
complicated site?

Goals of study

• Assist development of 
long term management 

strategy for Ocean-
Umina Beach

• Understand influences 

on beach system by 
considering entire 

morphological unit
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Data driven framework!

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

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

3. Track key morphological features

Shoreline, shoal properties, channel properties

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

Data Collection

Analysis
SE bedform

migration
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Shoreline 

variability

CoastSat

• Open source toolkit in python

• Produces timeseries of 

shoreline position 

• 30 + years of shorelines from 
1987- present

• Validated shoreline accuracy 

of 10 m

https://github.com/kvos/CoastSat

Ocean Beach SLSC

Umina Beach SLSC

Umina Beach Caravan Park

‘Shoal blowout’
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Ettalong Point

Barenjoey St (Seawall)

Augusta St (Carpark)

‘Shoal blowout’
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Interannual Variability

‘Shoal blowout’

Barrenjoey St beach width

Correlation to ENSO

Cross shore

only

Shoal feed 

onto beach

Shoal Blowout
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Ettalong Point

Barenjoey St (Seawall)

Augusta St (Carpark)

‘Shoal blowout’

3 years

4.5 years

5.5 years

Ocean Beach SLSC

6.5 years

-17m/yr

-13m/yr

-7m/yr

-7m/yr

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

o Led to most eroded position in 80 

year dataset

o Recession between OC SLSC and 

Ettalong Pt

Beach response 

to storms

Storm 

response
using 

Coastsat

Date

Offshore recorded
Weekly 

rainfall3

(mm/week)

Peak water 

level4

(m AHD)

Peak 

Power 

(kW/m)

Hs 

(m)

Tp 

(s)
Dir

May 1997 441.5 8.4 11.5 SSE 79.8 1.22

Storm 

response
using 

Coastsat

Date

Offshore recorded
Weekly 

rainfall3

(mm/week)

Peak water 

level4

(m AHD)

Peak 

Power 

(kW/m)

Hs 

(m)

Tp 

(s)
Dir

May 1997 441.5 8.4 11.5 SSE 79.8 1.22

Apr 2015 419.9 8.1 11.3 SSE 262.6 1.26
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Shoal variability
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More shelteringLess sheltering
SE migration 

rates

‘Shoal blowout’
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What caused the 

Shoal Blowout?

Blowout
No huge rain or waves events

Sequence of events:

1. Narrow ebb tide shoal

2. Jet channel obstructing ebb 

flows

3. Fast tidal currents during 

summer king tides initiated 

blowout
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Tidal 
head loss

Ettalong Tide

gauge

Ocean (Patonga) Tide 

gauge
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Tidal Headloss between the Ocean and Ettalong Wharf

Monthly Average Tidal HEadloss Yearly Average Tidal Headloss ""
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34%- highest in 

30 years

26%- long term average
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Tidal Headloss between the Ocean and Ettalong Wharf

Monthly Average Tidal HEadloss Yearly Average Tidal Headloss ""

No Action required

Management trigger

Destabilising event likely

Processes disrupted by blowout

1. Recession of Ocean Beach due to reduced sediment feed

2. Increase in tidal planes upstream of ebb tide shoal 

3. Increase in SE bedform migration rate causing channel siltation

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

5. Reduction in surf quality at ‘The Box’

Management 

strategies

Management strategies

• Avoid blowout at all costs

• Monitor beach width

• Possible interventions:

• Nav channel dredging

• Enhance permanency of Ettalong Pt

• Avoiding blowout is win-win for coastal 

management and maintaining surfing 
amenity
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DigitalBeach monitoring
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Beach users

Thank you!


