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The The MeuseMeuse riverriver

•• ScopeScope
33,000 km33,000 km22

875 km875 km
internationalinternational

•• BorgharenBorgharen (NL)(NL)
21,000 km21,000 km22

3,000 m3,000 m33//s (1926)s (1926)

•• Recent floodsRecent floods
1993, 1995, 1993, 1995, 
2002 & 20032002 & 2003



Flooding of the Flooding of the MeuseMeuse riverriver

Climate variability?Climate variability?

1995 in The Netherlands1995 in The Netherlands

1993 in Belgium1993 in Belgium

LandLand--use changes?use changes?



UUpstream of Bpstream of BL/NLL/NL

AAgricultural landgricultural land 34% 34% 

PPastureasture 20% 20% 

FForest orest 35% 35% 

BBuiltuilt--up areaup area 9%9%

Land use/coverLand use/cover



ObjectivesObjectives

To investigate longTo investigate long--term cterm changes in hanges in 
the flood regime of the Meuse riverthe flood regime of the Meuse river

-- Flood peak discharge Flood peak discharge 

-- Antecedent precipitation Antecedent precipitation 

-- Flood runoff generationFlood runoff generation

-- Flood frequency curveFlood frequency curve



Data and methods Data and methods (2(2--1)1)

•• Daily records (> 1911)Daily records (> 1911)
-- Discharge at Discharge at BorgharenBorgharen & & MonsinMonsin stationsstations

-- Belgian 7 Belgian 7 precipitationprecipitation stationsstations

•• HydroHydro--meteorological variablesmeteorological variables

-- kk--day extreme discharge  day extreme discharge  

-- kk--day antecedent precipitation day antecedent precipitation 

-- Runoff coefficient (q=FCiA)Runoff coefficient (q=FCiA)





Data and methods Data and methods (2(2--2)2)

•• Statistical testsStatistical tests

-- Linear trendLinear trend SpearmanSpearman’’s rank correlations rank correlation

-- ChangeChange--pointpoint PettittPettitt test (nontest (non--parametric)parametric)

SNHT test (parametric)SNHT test (parametric)

-- SplitSplit--record tests  record tests  (t(t--test test & & FF--test)test)



Results and discussion Results and discussion (5(5--1)1)

No significant trend for both the annual No significant trend for both the annual 
and seasonal kand seasonal k--day extreme discharge day extreme discharge 
(k=1, 3, 5, 7, 10, 15, 30)(k=1, 3, 5, 7, 10, 15, 30)

Annual kAnnual k--day extreme discharge atday extreme discharge at MonsinMonsin
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Results and discussion Results and discussion (5(5--2)2)

Significant changeSignificant change--point in 1983 for the point in 1983 for the 
annual and winter kannual and winter k--day extreme day extreme 
discharges discharges (k=1, 3)(k=1, 3)
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Results and discussion Results and discussion (5(5--3)3)

Significant changeSignificant change--point in 1983 for the point in 1983 for the 
antecedent kantecedent k--day precipitation depths for day precipitation depths for 
the winter peak at Monsinthe winter peak at Monsin (k=3, 5, 7, 10)(k=3, 5, 7, 10)
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Results and discussion Results and discussion (5(5--4)4)

Strong correlation for the antecedent 5Strong correlation for the antecedent 5--
day to 15day to 15--day precipitation depth and the day precipitation depth and the 
winter peak at Monsinwinter peak at Monsin
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Results and discussion Results and discussion (5(5--5)5)
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Conclusions Conclusions (2(2--1)1)

The increase of the annual and winter The increase of the annual and winter flood flood 
peaks after 1983 can be explained by an peaks after 1983 can be explained by an 
increase of the antecedent precipitation increase of the antecedent precipitation 
depth. depth. 

The relative large frequency and The relative large frequency and magnitude magnitude 
of floods in the Meuse river over the last of floods in the Meuse river over the last 
two decades can largely be addressed to two decades can largely be addressed to 
climatic variability.climatic variability.



Conclusions Conclusions (2(2--2)2)
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Thank you! Thank you! 



Distribution of annual flood peaksDistribution of annual flood peaks

at Monsin (1912at Monsin (1912--2000, in water years)2000, in water years)
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ChangeChange--point analysespoint analyses
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Ratio of runoff and precipitationRatio of runoff and precipitation
No significant changeNo significant change--point for the ratio point for the ratio 
of runoff and precipitation during kof runoff and precipitation during k--day day 
at Monsinat Monsin (k=1, 3, 5, 7, 10, 15, 30)(k=1, 3, 5, 7, 10, 15, 30)
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Runoff coefficient (C1) vs. ratio of Runoff coefficient (C1) vs. ratio of 
runoff and precipitation (C2)runoff and precipitation (C2)
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GumbelGumbel distribution fittingdistribution fitting
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