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Overview
• Longterm wave monitoring in 

QLD and NSW and previous EVA 
analysis

• ACS WHACS and CCHaPS wave 
models

• Mixed climate EVDs results

• Non-stationary trends results



Hourly observations for around 1995





POT MLE 
inhouse EVDs







Empirical ARIs

ARI ~ (n-i+1)/i

n = number of years
i = order index (high to low)

What is the 100-year Hs?



Mixed climate (two Gumbel) TC and non-TC EVD water levels.

Apia Samoa (Hoeke et al 2014)
Australia (Haigh et al 2014)

O’Grady et al 2022

Mixed climate EVD
Gomes & Vickery 1977

Q? Why are tide gauge 
and synthetic TC 
distributions different? 

Which EVD? Can we observe it in long tide gauge obs?

GoF: Which EVD is better?

https://www.nature.com/articles/s41598-022-08382-y




Can we observe mixed climates in wave buoy records?

https://github.com/JulianOG/Wave_riding_mixed_climate_evds 
ICCE TX abstract

https://github.com/JulianOG/Wave_riding_mixed_climate_evds
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Trends are determined by fitting 
non-stationary Gumbel EVD



20-year change in Hs [m]



AEP Multiplication factor over 20 years



Loopevd Features:
• builds on {evd} extremes and {terra} 

spatial R packages
• loops across grids {terra} or 

point/stations {parallel}
• Annual max for practical estimate
• Maximum likelihood estimation
• mixed climate EVDs (evd::gumbelx)
• non-stationary location covariates.
• AIC, CI and uncertainty

AGCD tmax Vignette

https://github.com/AusClimateService/loopevd 

https://ausclimateservice.github.io/buoys2cchaps/buoys2cchaps.html 

https://cran.r-project.org/web/packages/loopevd/vignettes/Into_to_loopevd.html
https://cran.r-project.org/web/packages/loopevd/vignettes/Into_to_loopevd.html
https://cran.r-project.org/web/packages/loopevd/vignettes/Into_to_loopevd.html
https://github.com/AusClimateService/loopevd
https://ausclimateservice.github.io/buoys2cchaps/buoys2cchaps.html
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