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Some context: Aus forecasting services 

Flood forecasting 7-Day Ensemble service 

http://www.bom.gov.au/water/ 

 

• Flood watch: “early advice of a developing 
situation” 

• Flood warning: “flooding is occurring or expected to 
occur” 

http://www.bom.gov.au/water/


Why care about reliability? 

Practical 
• Forecast probabilities reflect flood risk 

• Uncertainty can be propagated downstream 

• Outputs can be used directly 
in decision models 
 

Theoretical 
• “Maximise sharpness subject to reliability” 

Gneiting et al. 

• No hedging needed 

 



Reliability and forecast selection 

• Overall reliability does not guarantee 
conditional reliability (Hamill 2001) 

 
‘Observation-based’ selection 
• Bellier et al. -> Can’t measure reliability 

• Lerch et al. -> CRPS not strictly proper 

 

‘Forecast-based’ selection 
• Reliability is measurable 

• CRPS strictly proper 

• False alarms measurable (!) 

 



Forecast-based selection 

Flood level 

Flood exceed. prob. 

Forecast exceed. prob. 

• Heightened probability of flood is forecast -> forecast selected 
• Analogous to a ‘flood watch’ 

 



Verifying forecast selection 

Flood level 



Reliability – probability integral transform 
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(Renard et al. 2010) 

Also need 
• Sharpness (AWPI) 

• Accuracy (CRPS) 

 
 



• Emu Creek (Brisbane River) 
• Minor flood exceed prob ~0.06% 

 

• Error modelling methods 
• ERRIS-A vs ERRIS-B 

• >6200 hindcasts (2010-2018) 

Case study: 2 forecasting methods 



Verifying forecast selection 
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no observed no floods

 

.  

false alarms

no forecasted floods

• Flood threshold  exceeded in 26 forecasts 
• ERRIS-A up to ~2000 forecasts selected 
• ERRIS-B up to ~120 forecasts selected 



Reliability of flood forecasts 



Accuracy and sharpness of flood forecasts 



Reliability of flood peak magnitude and timing 



Reliability of flood peak magnitude and timing 



• Forecast-based selection crucial to measure reliability 

• (and false alarms!) 

• But… forecast-based selection means comparing different numbers of forecasts of 
different events 

 

• Obs-based selection still useful for communicating performance 

 

Recommendations 
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Reliability and forecast selection 

Synthetic example 
• Obs and forecasts drawn from the same normal distributions  
• ‘Flood threshold’ based on 99.5% quantile of ‘observations’ 



Some context: Aus forecasting services 


