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Aim: To explore 
the drivers of 
change on our 
northwest coast
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Our major wave climate regions



Early work 

(Gorman et al. 2003)



What is our main source of variability

Seasonal Interannual

Godoi et al., 2016



Early work (Gorman et al., 2003)

What Causes Interannual Variability



What Causes Interannual Variability
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Godoi et al., 2016



What do we know about our wave direction

Waves toward 
45 degrees

Negative 
change

Positive 
change

Negative change: more 
drift northward, erosion 
on southern sides

Godoi et al., 2016



The Madden Julian Oscillation

Godoi et al., 2018



How are the waves changing?

Godoi et al., 2016 Gorman et al., 2003



Are the 

extremes 

changing?

Godoi et al., 2017

Very sensitive to 
changes in wind 
sources!!



Forecasting in the future: Downscaling methods 

Cagigal et al., 2019 
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Validation

Cagigal et al., 2019 



Predicted changes in 

storm surge..

Cagigal et al., 2019 



Giovanni Coco  Albuquerque et al., 2024

Predicted changes in Waves

Albuquerque, Coco et al., 2019, 2022 



Predicted changes in Waves

Albuquerque, Coco et al., 2019, 2022 



Predicted changes in Waves

Albuquerque, Coco et al., 2019, 2022 

Waves toward 
45 degrees

Negative 
change

Positive 
change

The black dots 
are significant

Sort of consistent 
with what has 
been happening



. Albuquerque et al., 2021

Predicted changes in Waves
Uncertainties

Albuquerque, Coco et al., 2019, 2022 





Sea Level Rise





Continuous GPS



Back to the question of 

sediment supply……

 Unfortunately, these 3 

system are strongly 

dominated by interactions 

with the ebb-tidal delta. 

Harrison et al., 2017



Harrison et al., 2017

The flapping ‘wings’ of the delta



The chaotic behaviour of the swash bars



Summary

• The wave climate is gradually increasing and will likely continue 
to do so.

• Waves are likely to shift more northward increasing littoral drift.
• Storm surge is likely to stay the same or decrease.
• We are very confident the sea level will rise, and this might be 

worse along this coast because it is sinking.
• Inlet systems are chaotic and hard to predict, making localised 

changes

Funding
• Natural Hazards Platform.
• NSC resilience challenge.
• Brazilian Science without Borders.
• NZ Sea Rise Project (not to me).

Stay tuned
• Future Coasts Aotearoa
• Our Changing Coasts
• NSC?
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