
Criteria
C2M’ Overall fitting

erR10
Peak to daily
flow ratio

NT(2) Reliability on 
10-year flow

FF(2) Reliability on 
maximum flow

SPAN(2) Stability

bound
Bounded 
parameters

X_D Daily flow

X_P Peak flow

Validation Set
X_V50 Random 50%

X_Vbc > 100 km2

X_Vsc < 100 km2
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Prior regionalisation revaluation of local calibration hypothesis to enhance the spatial structure of the optimised parameter

Toward the regionalisation of a distributed method for 
flood quantiles estimation

ODRY, J. andARNAUD, P. - IRSTEA, Aix en Provence, France

Supported by:

� Regionalisation
� Unique multiple 

regressions

� Comparative evaluation
Four versions:

A dr, B 50
A dr, B sea 
A hg, B 50
A hg, B sea

4. Conclusion
� Calibration compensates errors impacting the regionalisation step
� Necessity to consider regional criterions at each stage of the method
� Perspectives:

� Considering other versions of the approach (aggregation function)
� Including other simple regionalisation techniques (nearest neighbours)
� Implementing and comparing regionalisation methods on the selected version
� Comparing SHYREG to another regional statistical approach (QdF)

1. Introduction
� The SHYREG(1) method aims to characterise  

hydrometeorological hazards over France
� For risk prevention plans, protection measures…
� Problem of ungauged sites : regionalisation 

requested

� Problem
� The calibration of the single parameter 

compensates model errors
� Local performances are not enough to identify 

the most suitable parameter set

� Objectives
� To develop an evaluation frame integrating 

local and regional performances as well as 
spatial structure

2. Methodology

3. Application
� Different versions of the method

� A dr: A related to the 100-year daily rainfall quantile
� A hg: A related to hydrogeology classes (100-600mm)
� B sea: December-May: B = 100 mm, June-November: B = 50 mm
� B 50: B = 50 mm everywhere and all the time

4000
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� Evaluation frame
� Local performances:

fitting to observations, 
stability, reliability

� Regional 
performances: split 
sample test and 
simple regionalisation 
techniques

� Spatial structure: 
variogram of 
calibrated parameter, 
nested catchments for 
“internal view”

� Catchments 
� At least 10 years 

of observation
� 1537 catchments

� Systematic running of the whole method
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Local analysis
� AhgBsea better

in overall fitting
� AhgB50 more 

reliable 

Regional analysis
� AdrBsea best for 

peak over daily 
flow ratio

� AhgB50 better for 
C2M’ and reliability 

Spatial Structure
� More spatial 

homogeneity 
with B = 50mm

Synthesis
� Selection of 

the AhgB50
version

Variogram on S0/A
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■ Long time-series 
produced by a  fully 
regionalised point 
rainfall stochastic 
generator

■ Rainfall-runoff  
transformation by a 
single -parameter
event-based model

■ Empirical specific 
flow frequency 
analysis

■ Aggregation and 
areal reduction of 
flow quantiles on a 
catchment

■ Calibration of the 
parameter against 
frequent peak and 
daily flow quantiles

■ Ongoing : improving the 
regionalisation of the rainfall-
runoff model parameter

■ National SHYREG-flow 
database
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The SHYREG(1) method
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T: return period, d: duration, f: reduction function
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Aggregation

Reduction
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Multi-criteria comparison
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