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Runup – back to the basics

Even the best performing runup models still result in RMSE of 25% of the R2% value. 
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Source: Atkinson et al. (2017)
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This research

• Identifies the magnitude of error from empirical runup models that 
incorporate a component for wave setup.

• Investigates the different ways to measure setup using a simple and 
versatile setup. 

• Compares empirical setup measurements with those obtained in from 
field observations using proposed measurement techniques. 
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Runup Model 
Results

Underpredictions

Overpredictions

Source: Atkinson et al. (2017)
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• Identifies the magnitude of error from empirical runup models that 
incorporate a component for wave setup.

• Investigates the different ways to measure setup using a simple and 
versatile design that can be used on different beach types. 

• Compares empirical setup measurements with those obtained in from 
field observations using proposed measurement techniques. 
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Setup – what is it and how is it measured?

Exit Point
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Source: Hughes (2016) Source: Nielsen & Dunn (1998)
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Setup measurement methods

Method 1: The pressure transducer that sits modally just below the exit point is identified and from 
that, setup calculated as a mean of the water level data from that single sensor.

Pressure 
Transducers

Method 2: For each measurement of exit point location, water level is extracted from the pressure 
transducer that sits just below the exit point. A mean of this is then calculated for the 5-minute period.
Method 3: The mean exit point elevation is calculated for the 5-minute period and the pressure 
transducer sitting just below is identified. The mean water level for the 5-minute period is then 
obtained from this pressure transducer. 

Method 4: This method is similar to method 3, however the pressure transducer identified is simply the 
nearest as opposed to the requirement of being at a lower elevation to the mean exit point location.
Method 5: This method simply calculates the mean of the shoreline elevation time series obtained 
from the timestacks and is independent of exit point location. 
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Beach Comparison
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measurements 
and empirical 
estimates
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Model and Method
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Conclusions

• It is possible to measure setup on all beach types using a simple, low-
cost experimental design. 

• Inaccuracies with setup estimates contributing to high RMSE of 
empirical runup models.

• Runup models incorporating a setup component that factor in beach 
slope, parameter for offshore bar/s and tidal phase likely to improve 
accuracy of estimates.
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