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Predicted tides

1986 – 2100

RCP 4.5 + VLM
RCP 8.5 + VLM

2020 – 2100

ACCESS 1.0
MIROC 5

1975 – 2004
2010 – 2099

1986 – 2005
2026 – 2045
2081 – 2100

ACCESS 1.0
MIROC 5

Dalinghaus et al. (2023)
Ji et al. (2018)
Stockdon et al. (2006)

Passarella et al. (2017)
Senechal et al. (2011)
Stockdon et al. (2006)



8

Datasets

RCP 4.5 + VLM
RCP 8.5 + VLM

2020 – 2100

VLM = -0.46 mm/year

Ōrewa

MSL TWL

*

https://www.searise.nz/*
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https://tides.niwa.co.nz/*
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Datasets

Cagigal, L., Rueda, A., Castanedo, S., Cid, A., Perez, J., Stephens, S.A., Coco, G., & Méndez, F.J. (2020). Historical and future storm 
surge around New Zealand: From the 19th century to the end of the 21st century. Int J Climatol., 40, 1512–1525. 

ACCESS 1.0
MIROC 5

1975 – 2004
2010 – 2099

ACCESS 1.0

MIROC 5

https://coastalhub.science/data

**

**

*

Ōrewa

TWL

SS

*



Datasets
1986 – 2005
2026 – 2045
2081 – 2100

ACCESS 1.0
MIROC 5

ACCESS 1.0

MIROC 5**

Ōrewa

Albuquerque, J., Antolínez, J.A.A., Méndez, F.J. & Coco, G. (2022). On the projected changes in New Zealand's wave climate and its 
main drivers. New Zealand Journal of Marine and Freshwater Research.

https://coastalhub.science/data
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ACCESS 1.0
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2081 – 2100
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Dalinghaus et al. (2023)
Ji et al. (2018)
Stockdon et al. (2006)

Passarella et al. (2017)
Senechal et al. (2011)
Stockdon et al. (2006)
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Stockdon et al. (2006)
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Predicted tides
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RCP 4.5 + VLM
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Total Water Level - AVERAGES
𝑻𝑾𝑳 = 𝑴𝑺𝑳 + 𝑨𝑻 + 𝑺𝑺 + 𝑹𝒖

Results:
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Total Water Level - EXTREMES
𝑻𝑾𝑳 = 𝑴𝑺𝑳 + 𝑨𝑻 + 𝑺𝑺 + 𝑹𝒖

Results:



Global Sensitivity Analysis
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Variance-based GSA approach: Shapley effects

The Shapley value determines the fair contribution of each 
player to a game outcome, considering both their individual 

contribution and their interactions with other players.
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Global Sensitivity Analysis - TIME AVERAGED  
Results:
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Global Sensitivity Analysis - TIME AVERAGED 
Results:
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Results:
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Summary

Research funded by:

https://coastalhub.science/data

Time evolution of TWL (and associated uncertainty) is site-specific

Relative role of processes on uncertainties changes with time

 SLR not a major driver of uncertainty in the near future

 SLR (often) the major driver of uncertainty in the far future

Inevitably, there are uncertainties in how we deal with uncertainties…

We acknowledge the following for providing the data used in this study:

SLR & VLM (R. Levy & T. Naish)              Waves (Joao Albuquerque)     Storm Surge (Laura Cagigal)           Legos (F. Mendez)  

Charline.dalinghaus@auckland.ac.nz

Pablo Higuera  

mailto:Charline.dalinghaus@auckland.ac.nz


Coast2Cast
A podcast on coastal science

www.coastalhub.science 23

with Ana Vila-Concejo, U. Sydney

with Kristen Splinter, UNSW



Results: probability 
distributions of TWL & 

individual variables
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