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Introduction
• Climate change and its impacts on the water resources 

management appear in the European Union's priorities: 
Green Paper on climate change, Communication on Water 
Scarcity and Droughts, Floods Directive (2007/60/EC),…

• The floods have always been the main concern resulting of 
extreme weather conditions. Now droughts and low flows 
are more and more recognized as risk situations due to 
the huge consequences of water shortage. Furthermore, 
the changing climate context constitutes a new threat even if 
the uncertainty in low-flows evolution remains high. 

• During the preparation of AMICE application form, it 
appeared that only Wallonia laks low flows statistical 
analysis

� a particular task was therefore devoted to their calculation.
� the co-funders asked GxABT to work on the whole territory 

(not only the Meuse catchment)
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Walloon discharge
monitoring network
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Walloon discharge 
monitoring network

• Wallonia is characterised by a young 
hydrological monitoring network. 
– The first monitoring site was installed in 1960. It 

consisted in a limnimetric scale and daily manual 
readings. 

– Since 1974, hourly data are recorded. 
– The number of measurement sites reached 244 

stations in 2011. 
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Low-flows variables

• The MAM7 represents the annual 
minimum of the mean on 7 
consecutive days of daily flows. It is 
used in the Netherlands, in Germany and also in the United-States 
and United Kingdom. It was chosen by the partners within the 
framework of the AMICE project. 

• The percentile 95 is the flow that is 
exceeded 95% of the time. It is largely 
spread in Europe for its pertinence in numerous fields of water 
resources management. (Smakhtin, 2001)

� In this study, both will be used
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Can we use short data 
series?

• The results are similar for the P95 
and MAM 7 = the minimum 
historic duration is about 20 years.

• No site with a short historic can be 
recuperated.
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Can we use old manual 
daily readings ?

– Unusable in high flow situations, they still 
hold practical and usable information 
during drought

– A test for the equality of means was done 
to compare the means of percentile 95 
obtained from the daily data and the 
means of percentile 95 from hourly data at 
8 am from sites with 25 years of data. 

– The analysis allowed us to extend the 
registration period of 7 stations and to 
recover 16 stations
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Can we use incomplete 
data series? 

• Lot of data are missing during the 
1960-1994 period

• A yearly hydrograph analysis led us to 
keep years of partial measurement 
when the gaps were found to be out of 
the low-flow period. 

• The treatment increased the historic 
lenght of 51 stations. A few monitoring 
sites have gained up to 10 years of 
data.
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What about the data quality?

• A test was performed in order to check if all 
the low flows of a station are issued of one 
population in a statistical sense. 

• The most frequent heterogeneities’ causes 
are: 
– the displacement of a measuring site, 
– the change in the discharge rating curve, 
– the change in the catchment area management. 

• The test consists in a test for the equality of 
means (Student test). The samples are 
considered to have the same variance. 

� It led us to exclude some monitoring sites
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Station final selection
• Taking into account all the previous 

treatments, and mainly due to the short 
recording periods,

• 64 out of 244 monitoring sites were 
taken into account for the frequency 
analysis
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Frequency analysis

• The frequency analysis consists in 
the adjustment of a statistic law to 
the hydrologic observations for 
each station. 

• The goal is to calculate the critical 
low flow QT that corresponds to a 
given return period T, 
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Frequency analysis
• The laws currently used in hydrology are 

– Normal, 
– Log-normal, 
– Gumbel, 
– Generalized Extreme Value, 
– Weibull, 
– Gamma, 
– and Pearson. 

• The law’s parameters must be estimated by 
– the method of moments, 
– the maximum likelihood,
– the L-moments method,
– The probability-weighted moments.

• The laws’adequacy was estimated on the basis of
– skewness coefficient and kurtosis coefficient, 
– khi² test, 
– Kolmogorov-Smirnov test
– Cramer-Smirnov-Von Mises test 

• It can appear that several distributions can supply 
statistically acceptable adjustments. 

– A choice is made in favour of the most simple law 
(from a mathematical point of view) and the best 
observed adjustment.

Adjustement of 
several

statistical laws

Adequacy test 
and choice of 
the best one
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How to choose the best 
adjustment for each station? 
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Results

• Some examples of our results 
(available for Q95 and MAM7 in 
64 gauging stations)
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Results

• No link between record’s duration and 
the choice of a particular law

� OK

Q95

MAM7
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Results

• No link between catchments' area and 
the choice of a particular law

� OK

Q95

MAM7
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Next step : low-flow
regionalisation

• The regionalisation consists in an 
identification of groups of similar catchments 
with comparable hydrological behaviour

• The delimitation of regions will be done on the 
basis of physiographic considerations such as 
slope, catchment zone area, precipitation,…
and on the basis of the hydrological response 
of the catchment zone characteristic flow, 
percolation, …

• The data base is now ready and the statistical 
analysis will begin soon. 
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Conclusion

• Wallonia has now a good 
knowledge of its low-flows 
statistics

• The low-flow regionalisation will 
make us progress towards a low-
flow characterisation in ungauged
basins.
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Thank you !


