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ABSTRACT 

The Regional Flood Frequency Estimation (RFFE) method was a major contribution to the 
improvement in flood estimation for Australian practitioners, and has been successful in a 
wide range of projects.  However, since the release of RFFE in 2014, there has been queries 
and suggestions for improvement based on practitioner experience and feedback. It is an 
appropriate time to implement some of the improvements. As part of the update the road 
design guide, Austroads, has funded an update to the RFFE. The RFFE is regularly used as a 
check estimate and for preliminary sizing of cross drainage infrastructure but it is also used 
as a primary estimate in ungauged areas.   
 
Despite its widespread use there have been some criticisms of RFFE with a few locations 
producing unusual results and its inability to produce reliable estimates at some locations 
used within the data set to develop the method.  A simple quantile regression approach by 
Palmen and Weeks (2011) showed that simpler methods could out perform the RFFE even if 
they had their own inherent flaws.    
 
As part of the update a review was carried out and concluded that:  
• There were many advantages with the current web-based delivery, 
• The method had found widespread use and acceptance, 
• Some of the input station data needed revision, and  
• There was no way to know if estimates were reliable.  
 
On the basis of this assessment it was concluded that the RFFE should be updated and 
enhanced and any improvements should only be adopted if they improved the reliability of the 



method.   

APPROACH 

The existing RFFE was a result of a long study of completing approaches that included: 

• Parameter Regression Techniques (PRT) where the mean, standard deviation and skew of the 
Log Pearson III distribution where estimated, 

• Quantile Regression Techniques (QRT) where the individual quantiles were estimated and  

• revisions of the probabilistic rational methods.   

 

The approach was to develop a framework where various QRT and PRT could be trailed in an open 
framework where practitioners could access all the underlying flood frequency analysis fits. The aim 
was that all approaches could be tested using a Leave One Out (LOO) analysis where each method 
would be tested at every station by comparing what the methods would estimate at that site if that data 
was not used.  A hybrid of QRT and PRT was also investigated as previous analysis by Pilgrim and 
McDermott (1982) and Haddad and Rahman (2012) have shown that the 10% AEP quantile had the 
least estimation error and could improve PRT the if this replaced the mean. 

PREDICTOR VARIABLES  

A range of predictor variables were trailed included various measures of area, design rainfall (IFD), 
shape factor, slope, elevation and soil moisture.  Different regions of influence were used as well as 
different fitting techniques. Centroid and catchment average values were also trailed. A further 
enhancement was the focusing on small medium and large size catchments as the most common use 
of the methods is small catchments yet the majority of the data used in the method development is 
medium to large catchments. The most spurious results experienced by users was for small 
catchments. 

METHOD ASSESSMENT  

Methods were assessed against a range of performance indicators were but the principle metrics were 
against the at-site flood frequency analysis (FFA) using RMSE of log flow and confidence limits and 
estimation bias. 

DELIVERY  

The RFFE web delivery was enhanced to include an underlying at-site FFA visualiser, shape based 
catchment characteristics calculator using an eclipse or actual shape file and an optional automatic 
catchment generator using the Geofabric (BoM, 2012). 

 

RESULTS  

This study documents the preliminary results. In most regions substantial improvement in predictive 
efficiency were achieved. Figure 1 and 2 compare the 10% and 1% AEP estimation in Region 1. 
Figure 3 shows the improvement in RMSE of flow of the new approaches trialled over the RFFE 
2015.   

 



 
Figure 1. Estimated flow vs at site flow -10% AEP comparison of RFFE 2015 and revised 

approach 

 

 
Figure 2. Estimated flow vs at site flow -1% AEP comparison of RFFE 2015 and revised 

approach 

 

 



 
Figure 3. RMSE of flow for RFFE 2015 vs new approaches trialled 

CONCLUSION 

Various QRT, PRT and hybrid methods were investigated to determine if improvements could be 
made to the RFFE 2015. Overall the study showed that improvements could be made with extra data. 
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