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The study area



The upper Loire river area 
and the gauge network

Bas en B.

Rieutord

Chambon



River Drainage 
area (km2) 

Period of 
record 

MAP 
(mm) 

Q10  
(m3/s/km2) 

Qmean 
(m3/s, 

[mm/an]) 

Rieutord 62 1983-2002 1530 5.6 2.7 [1420] 

Chambon 139 1977-2003 970 1.4 3.2 [726] 

Bas-en-B. 3234 1977-2003 930 0.4 37.3 [364] 

 

Characteristics of 3 studied watersheds



Limited performances 
of rainfall-runoff models



Performances (validation) of various models 
on 11 watersheds (period 1994-2003) 
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Forecasted discharge variations: Nash criterions



Spatial interpolation and mean 
areal precipitation estimation 

errors
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Climatological kriging with a spherical variogram



kriging error relative st-deviation 

1 hour 24 hours



Validation of the interpolation 
error model



Fay Goudet

Machabert Mazet

Comparison of simulated and observed errors



99.795.068Theoretical value

91.081.859.8Mazet

93.484.863.1Machabert

90.380.759.4Goudet

89.877.353.5Fay

99.7 % CI 
(±3ssss)

95% CI 
(±2ssss)

68 % CI (±ssss)Rain Gauge

Percentage of computed interpolation errors compris ed in 
various theoretical confidence intervals for four t est rain gauges.

Comparison of simulated and observed relative 
error distributions (1-hour rain rates)
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Simple linear auto-regressive model for 1-hour
rain rates’ estimation errors
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Relative error at time step i

Standard Gaussian random variable

Relative error standard deviation

Correlation coefficient
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Correlation 0 Correlation 0.6

Comparison between observed (crosses and triangles)  
and simulated (lines) interpolation error quantiles for 

rainfall accumulations over 1 to 24 hours. 

Validation of the error temporal dependence model
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Standard deviations of the estimation relative erro r of mean intensities 
over various durations: 1) observed and 2) modelled . Constant 

correlation coefficient equal to 0.6.

Validation of the error temporal dependence model



Propagation of the simulated 
errors (Monte Carlo)



Propagation of the rainfall estimation uncertaintie s  



59.016.764.922.287.331.0Qobs>10 
Qmean

79.38.499.715.699.818.4All data

Qobs +/-
20%

QobsQobs +/-
20%

QobsQobs +/-
20%

Qobs

Bas-en-BassetChambonRieutord

Proportion of the observed values comprised in the 90% simulated
confidence interval, with and without a 20% toleran ce. 

Propagation of the rainfall estimation uncertaintie s  



Conclusion

Mean areal precipitation errors are a major 
source of uncertainty limiting the accuracy 
of RR models.

They should be considered by operational 
flood forecasting services.

The same type of analysis needs to be 
conducted with radar data.


