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Australian wave buoy observation period
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Mean Hsig = 1.6 m

Mean Tpeak = 10 s

Storm threshold: Hsig = 3 m

Hsig

Sydney wave climate

43 years of beach surveys at Narrabeen Beach, Australia
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43 years of beach surveys at Narrabeen Beach, Australia

Mitch Harley

Andy Short

Historical surveying using Emery method Surveys of five transects down to MSL
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Long-term = -0.05 m/yr

43 years of beach surveys at Narrabeen Beach, Australia
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The Australian wave observation network

Greenslade et al., (2018)

• 35+ wave buoys across Australia

• 15 buoys with > 25 years of wave 

measurements

• Generally consistent use of Datawell

waverider buoys

• Many available on Australian 

Ocean Data Network data portal 

(https://portal.aodn.org.au/) 

https://portal.aodn.org.au/
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Challenges of long-term observational wave data
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Challenges of long-term observational wave data

Hourly (Datawell)digital recording era

Cairns Buoy: Annually-averaged Peak Wave Period 
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Challenges of long-term observational wave data

Eden Waverider Buoy: Annually-averaged SWH 

Eden Buoy Locations (1978-present)

Consistent position and depth
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The Australian wave observation network

• Focus of this study 

on 20 buoys with 

data record lengths 

> 10 years

• Majority (13 of 20) 

in eastern states of 

NSW and QLD
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Methodology

- Monthly + annual means calculated in Hsig and Tp

- Monthly + annual 10% and 1% exceedance calculated for Hsig

- Linear trends defined by Sen’s slope

- 95% significance using Seasonal Mann-Kendall Trend Test
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Monthly extreme wave heights and coastal erosion

Sydney Buoy: Monthly 10% Exceedance Hsig

June 2016 East Coast Low

Largest erosion event in past 40 years
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Sydney Buoy: Monthly 1% Exceedance Hsig

June 2016 East Coast Low

Largest erosion event in past 40 years

Monthly extreme wave heights and coastal erosion
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-3.3 mm/yr

Results: Monthly mean Hsig

+6.9 mm/yr

-8.6 mm/yr

-4.3 mm/yr
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• 70% of Australian wave 

buoys indicate decrease 

in Hsig over time

• 4 buoys indicate significant 

decrease up to 4.4 mm/yr:

- Albatross Bay, QLD

- Hay Pt., QLD

- Townsville, QLD

- Crowdy Head, NSW

• Cape Sorrell non-

significant increase (+6.9 

mm/yr)

Results: Monthly mean Hsig
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• Annual mean trends 

largely in agreement with 

monthly means (65% of 

wave buoys indicate 

decrease in Hsig over time)

• One buoy significant 

decrease:

- Hay Pt., QLD

Results: Annual mean Hsig
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-3.9 mm/yr

Results: 10% Exceedance Hsig (monthly)

+9.6 mm/yr

-4.4 mm/yr

-9.0 mm/yr
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Results: 10% Exceedence Hsig (monthly)

• 60% of Australian wave 

buoys indicate linear 

decrease in H10% over 

time
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Results: 1% Exceedence Hsig (monthly)

• 60% of Australian wave 

buoys indicate linear 

decrease in H10% over 

time

• When focusing on H1%, 

western Australian 

buoys indicate positive 

trends (but not 

statistically significant)
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+6.7 ms/yr

Results: Monthly peak wave period

+12.2 ms/yr

+10.6 ms/yr
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Results: Monthly peak wave period

• Significant trend of 

increasing wave period in 

almost all SE Australian 

wave buoys

• Significant decreasing 

trend in Hay Pt and Cape 

Sorrell wave buoys
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Are we seeing wave periods getting longer in SE Australia?
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Are we seeing wave periods getting longer in SE Australia?

Andy Short, circa 1976 Josh Simmons, 2017

CoastSnap citizen science beach monitoring Rotation of embayed beaches towards northern end (clockwise)
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Landsat 8

Kilian Vos

A clockwise rotation of embayed beaches in SE Australia since 2014
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Kilian Vos

Moruya

Narrabeen

300km

A consistent clockwise rotation of beaches in SE Australia since 2014
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A clockwise rotation of embayed beaches in SE Australia since 2014

Wave period a major control of beach rotation on 

embayed beaches
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Conclusions and Future Work

• Little evidence to support general increase in waves in Australian coastal 

waters based on Australian buoy network

• A broad-scale increase in wave periods observed at all SE Australian wave 

buoys

• Might be related to general clockwise realignment of beaches observed since 

2014?

• Future work to look at wave direction shifts and climate controls (ENSO, SAM)
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