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Assessment of the total predictive uncertainty
of a real-time hydro-meteorological flood
forecasting system using bivariate meta-

gaussian density.




Centre de Recherche Pubili

Gabriel Lippman

Context

Floods : one of the most important natural hazards
e e il B

A tool for flood risk management : hydro-
meteorological modelling

Medium range rainfall forecasts as a
means for extending lead-times of
prediction
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INTRODUCTION

Scientific context : quantification of uncertainty

GLUE approach (Beven and Binley, 1992)
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Aim and approach

Set up a reliable hydro-meteorological forecasting chain

I. FORECASTING CHAIN
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1. Hydrologic FLEX model: calibration
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2. AR error model
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2. AR error correction efficiency in forecasting mode

Known at time t:
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Aim and approach

Assess the total predictive uncertainty

UNCERTAINTY ASSESSMENT
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1. Coupling GFS forecasts/flex-AR model = error archive computation

IT. UNCERTAINTY ASSESSMENT

Iterations:
to=to+1 h

Archive of Qo
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IT. UNCERTAINTY ASSESSMENT

2. Meta-gaussian bivariate densities computation: general outline

Aim: estimate confidence intervals of discharge forecasts

- N\ Means: by estimating conditional probability of error, knowing discharge
—

/ forecast P(e<e()/Q(1))

Proposed solution: use of the Normal Quantile Transform

= make e & Q distribution gaussian (Montanari and Brath, 2004)
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IT. UNCERTAINTY ASSESSMENT

B

B

MNe

3. Confidence intervals of

model forecasts computation

Hypothesis:
Ne = pygne(0).NQ + Ne
With Ne :

1. indep. of NQ,
& homoscedastic

2. Normally distributed
= Mean(Ne)=0
> Var(Ne)= 1-(pyg ne(0))?

|r 90% confidence intervals: :
L Ne*=prone(0)-NQ + 1.655(1-(Pyg nel0))?)0 |
Rk:

r

Q== Q + NQT,*(Ne)
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II. UNCERTAINTY ASSESSMENT

3. Confidence intervals of model forecasts computation

Forecast at stream gauge "Pfaffenthal” computed on 18-Jan-2007 02:00
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CONCLUSIONS AND PERSPECTIVES

or

Conclusion

Innovative approach for:
» setting-up a flood forecasting system,

 assessing the total predictive uncertainty of coupled atmospheric-hydrologic-
autoregressive models.

Use of meta-gaussian model:

Allow to assess total predictive uncertainty and not only parameterization
uncertainty

Provide suitable confidence intervals of discharge forecasts:
- Confidence intervals of discharge forecasts encompass the
measured discharge with probability close to those they are
supposed to do (~82% compared to 90 % CI in the worst case)

Requirements: archive of model errors
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Hydrologic FLEX model: model structure

Ry s(t) = Rioe(t) — Rin(t) Runtt) = (1 - Sfﬂ)bmmm

Soil reservoir

1 Center—Sit}) -1
Pere(t) :p(l 4 ealp~ Smaz _)

APPENDIX 1

Transfer function

Fast reacting Slow reacting

Q1 (t) = dky * hy(t)

Qu(t) = dika % B (1)
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II. UNCERTAINTY ASSESSMENT

Density
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2. Meta-gaussian bivariate densities computation
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Coupling the presented model with hydrodynamic computation

Provide flood extent forecasts in real time with confidence intervals.

Use of various atmospheric model inputs

e.g.. ECMWF-EPS
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