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The Netherlands

The Meuse river

e Scope Eetgium
33,000 km?2
875 km
International

« Borgharen (NL)

21,000 km?
3,000 m3/s (1926)

France

e Recent floods
1993, 1995,
2002 & 2003 A
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Landgebruik

| and use/cover

pstream of BL/N

Landgebruik {oorspronkelijke legenda Corine EUY
Continueus urban fabric
Diszontinuous urban fabric
Industrial or commercial units
Industrial or commercial units
Port Areas

Airports

Agricultural land 34% -=Ere
Pasture 20%
Forest 35%

=
=

Naom-irigated arable land
Vineyards

Fruit tre=s and berry plantations
Pasturas i
Annual crops associated with permanent crops
Complex cultivation patterns

Agriculture with arsas of natural vegetation
Agro-forestry arsas

Eroad-leaved forest

Coniferous forast

Mixed forest

Natural grassland

Moorz and heathland

Transitional woodland-scrub

Beaches, dunes, sands

Sparsely vegetated areas

Inland marshes

Peat bogs

Intertidal flats

Water courses

Water bodies

Coastal lagoons

Estuarias

Built-up area 9%
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Objectives

» To Investigate long-term changes in
the flood regime of the Meuse river

Flood peak discharge

Antecedent precipitation

Flood runoff generation

Flood frequency curve



Data and methods @1

e Daily records (> 1911)

- Discharge at Borgharen & Monsin stations

- Belgian 7 precipitation stations

 Hydro-meteorological variables

- k-day extreme discharge

- k-day antecedent precipitation

- Runoff coefficient (q=FCIA)
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Data and methods @2

e Statistical tests

- Linear trend Spearman’s rank correlation

- Change-point Pettitt test (non-parametric)

SNHT test (parametric)

- Split-record tests (t-test & F-test)



Results and discussion .1

» No significant trend for both the annual
and seasonal k-day extreme discharge
(k=1, 3, 5, 7, 10, 15, 30)
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Results and discussion .2

» Significant change-point in 1983 for the
annual and winter k-day extreme
discharges (k=1, 3)

Annual flood peak at Borgharen Pettitt test
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Results and discussion (-3

» Significant change-point in 1983 for the
antecedent k-day precipitation depths for

the winter peak at Monsin (k=3, 5, 7, 10)

k-day (k=1, 2, 3,5, 7, 10, 15, 30)
Pettitt test for 7-day
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Results and discussion .4

» Strong correlation for the antecedent 5-
day to 15-day precipitation depth and the

winter peak at Monsin

R2 = 0.5099 R’ = 0.5946

10-day
R? = 0.5657

T .-.,._R2 = 0.5721
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Results and discussion (s

» No significant change-point for the runoff
coefficient (c:FiqA) at Monsin
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Conclusions @1

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

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



Conclusions -2
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Thank you!



Distribution of annual flood peaks

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

at Monsin (1912-2000, in water years)



Change-point analyses

Winter flood peak at Borgharen
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Ratio of runoff and precipitation

» No significant change-point for the ratio
of runoff and precipitation during k-day

at Monsin (k=1, 3, 5, 7, 10, 15, 30)
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Runoff coefficient (C1) vs. ratio of

runoff and precipitation (C2)
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Discharge (m 3/s)

Discharge (m 3/s)

Gumbel distribution fitting
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