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Quantile Regression

• Origin in econometrics (Koenker et al.)
• Brought to our attention by Andy Woods @ 2008 HEPEX meeting
• First research implementations:

• ~25 NFFS basins (England and Wales)
• White Cart (Scotland)
• Ovens River (Australia)
• HEPEX-basins (USA) (in progress)

• Now operationally used in National Flood Forecasting System 
(England and Wales)
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Quantile Regression: principles

• QR is a method for describing conditional quantiles
• Rather than minimising the mean squared error (MSE)
• QR is based on minimising the mean absolute error (MAE)
• This yields not the sample mean but the sample median
• Other quantiles may be derived by adding weights to errors
• E.g. weight = .1 for positive errors and .9 for negative errors
• Fitting models may be done in transformed space to account for 

heteroscedasticity
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Estimating predictive hydrological uncertainty

• Fit QR-models where observation is ‘a function of’ a forecast
• Alternative model: forecast error as ‘a function of’ a forecast
• Other predictors may be added to further constrain uncertainties
• QR-models can be polynomials, don’t have to be lines
• Derive QR-models on calibration set, then hope that the error 

structure will remain unchanged
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Watch out for quantile crossing
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Applications this far

• ~25 NFFS basins (England and Wales)
• White Cart (Scotland)
• Ovens River (Australia)
• HEPEX-basins (USA) (in progress)
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NFFS basins: Welsbridge
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Application: Lobith forecasting system
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Ovens River @ Wangaratta
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HEPEX scenario 1: hydrol. model simulations

• Monocacy River @ Frederick (0164 3000)
• daily flow, not accumulated
• (calibrated) sac and gr4j models
• lead times considered: 2, 5, 10, 15 and 30 days
• 3 alternative error correction options:

• 1. no correction: simulation = forecast
• 2. ARMA-correction, fixed parameters
• 3. ARMA-correction, dynamically parameterised on past 10d

1 location x 2 models x 3 error corr’n options x 5 leadtimes = 30 
cases to be evaluated
so far, only evaluation is that of probability of high flow
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Next steps in HEPEX experiment

• Thoroughly check intermediate results
• Drop gr4j dataset in favour of vic model simulations
• Try constrain uncertainties by either adding predictors or by 

stratifying:
• initial conditions / antecedent precipitation
• flow at t0

• Extend forecast evaluation
• full distribution in addition to probability of flooding

• Hopefully compare with other post-processors
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Further reading
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http://www.hydrol-earth-syst-sci.net/15/255/2011/hess-15-255-2011.html

http://www.hydrol-earth-syst-sci.net/15/255/2011/hess-15-255-2011.html


Questions?

Contact details:

about.me/janverkade
jan.verkade@deltares.nl
+31.88.335.8348
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