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Ouse: example network 

Flow routing model 

Rainfall runoff model 



Model development for RFFS 

• Develop individual models 

• Calibrate error model 

• Supplier integrates 

• Hope for the best 



Awkward questions 

Erm… What happens when 
you cascade model 

results? 

…and then what happens 
when you try and predict 

into the future? 

Why can’t you 
do this? 



Early attempts – circa 2006 



And by 2016… 

>950 locations 

tested 

Well developed 

software, skills 

and methods 



Four levels of testing 

• Individual component 

• Cascaded components 

• With data assimilation 

• With forecast rainfall 
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Why performance data are useful 
Quantifying and visualising performance 



Leeds forecast centre 

• Operating since 

early 1990s 

• 210 forecast 

locations 

• 274 models 



Model 
performance 

dataset 

Uses for performance data 

Forecasters Managers 

Experts 

Build confidence 

Give local 
knowledge 

Allocate resources 

Measure 
improvement 

Diagnose known 
problems 

Identify unknown 
problems 



How do you quantify performance? 
Quantifying and visualising performance 



How do you quantify performance? 

Good? Still 



Types of simulation 

• Real time 

• Simulation 



Questions forecasters are asked 

Should we 
issue a 

warning – 
YES OR NO? Yes Oh.  How 

big will it 
get? 

Very 
big 

When 
will it go 
away? 

Soon… 



Real time measures 

• Probability of Detection (POD) 

• False Alarm Rate 

• Peak error 

Categorising performance 



Simulation measures 

Bias 

Scatter Timing error 

Hydrograph shape 

Seasonality 



Simulation measures 

Bias 

Scatter Timing eror 
Seasonality 



Visualisation 



Visualisation 

• Forecasters 

 

 

– Put examples up – not words 



Visualisation 

• Managers 



How can I get my hands on this stuff? 
Quantifying and visualising performance 



What’s the process? 

Hydrometric data 
(e.g. WISKI) 

Forecast rainfall 
(HYRAD or 
ECMWF) 

FEWS standalone JBA software Data archive 

Import data 

Long continuous states run 

Export historical 

Simulation plots 

Scores 

Dates for 
forecasts 

Run forecasts 

Export forecasts 

Index forecasts 

Metrics 

Visualisations 

Late 1990s 

From 2004 

50,000 to 80,000 forecasts 



What specialist skills do I need? 

• FEWS configuration 

• Software for reporting/processing 

– but could use FEWS performance module 



The future 
Quantifying and visualising performance 



In Future? 

• Testing now the norm 

• National results database 

• Changing measures 

• Make it easier to re-run forecasts (archive) 

• Other uses for results (e.g. QR) 



Thanks for listening! 
Quantifying and visualising performance 


