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Content

• situation

• history: from natural to anthropogenic

• the « awakening »

• since the WFD...

• how it works, do we know?

• the lifeblood of management
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Wallonia

Flanders

France

Extension and sharing of the aquifer

Meuse RBDScheldt RBD

Data: DGRNE-ISC
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Chroniques piézométriques des forages de Bondues et de la Motte à Roubaix
1903-2006
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Forage 00144C0054 - Roubaix Forage 00143C0079 - Bondues

History of overexploitation

Kain sinkholes

Stabilization

1st world war

2nd world war

The « fall »

-> piezometry = resources health indicator
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1st  recharge attempts
+ drought in 1976...

Measures: trial and… errors

Kain sinkholes:
Scheldt infiltration 
0.5 m³/s

Quality fears ?
Direct inputs &
induced pollution



UNESCO-PARIS 29-30 mai 2007
6

-50

-45

-40

-35

-30

-25

-20

-15

-10

-5

0

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

W
at

er
 t

ab
le

 d
ep

th
 (

m
)

Nechin

Measures: best practices...

Recharge attempts

Kain sinkholes:
Scheldt infiltration 
0.5 m³/s

Not concerted
but wise intake 
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1985 1988 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Evolution des Prélèvements globaux 
dans la nappe des Calcaires Carbonifères 

entre 1985 et 2003

Prélèvements Belgique Prélèvements France

Measures: intakes reduction

30 % less

Data: DGRNE-FPMs-BRGM
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Measures: bilateral actions

Global intake 

Recharge attempts

Kain sinkholes:
Scheldt infiltration 0.5 m³/s

VL-W Agreement
< 57 hm³/y

Transhennuyère
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Project:  15 hm³/y
Actual:  10 hm³/y

Source: SWDE
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WFD era begin = a stimulation

Global intake 

Recharge attempts

Kain sinkholes:
Scheldt infiltration 0.5 m³/s

VL-W Agreement
< 57 hm³/y

WFD

Transhennuyère

Trilateral (F,VL,W) concertation
via ISC (art. 5-8)
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Scheldt RBD transboundary + international = PRB

CIS
PRBs
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Limestones
16%

Sandstones
1%

Sands
15%

Chalks
68%

Carboniferous limestones aquifer as a 
major resource for DW in the Scheldt RBD

Data: DGRNE-ISC
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9

22

9
7

1

9
0 5 1 3 Flanders

Brussels

Wallonia

Netherlands

France

transboarder = 46 GWBs

Management units are Groundwater Bodies 
GWBs -> 66 units for whole district

Data: DGRNE-ISC
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Carboniferous limestones aquifer 
shared between 4 GWbs in the Scheldt district

Data: DGRNE-ISC
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France

Wallonia

Flanders

Cretaceous chalk

Eocene sands

Covering GWBs also concerned

Data: DGRNE-ISC
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Dec
2006

Dec
2004

Dec
2008

Dec
2009

Dec
2005

Dec
2007

Further characterisation

Initial characterisatrion

Risk assessment for failing to 
reach WFD objectives

Surveillance monitoring 
(chemical status)

Operational monitoring 
(chemical status and
trends)

River basin 
management plan and 

PoMs

Monitoring

Monitoring networks

Reporting
WISE

Quantitative monitoring

Dec 2000: WFD

Dec 2006: GWD

Quality standards -status & 
trends

Threshold values

WFD implementation board
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How it works, do we know?

Global intake 

Recharge attempts

Kain sinkholes:
Scheldt infiltration 0.5 m³/s

VL-W Agreement
< 57 hm³/y

?

Transhennuyère

Pressures -> impacts
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A complex heterogeneous reservoir

P = 600-700 mm
Effective  200 mm
But recharge?

After J. Beckelynck et al., 1983

With 
unpredictable 
role of karstic 
flows...

After Youssof, 1973
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With « capricious » water table...

1910

1973

Source: FPMs-BRGM

Horst

After J. Beckelynck et al., 1983
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Piezometric time series responses

Medium

LowHigh
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• climate

• cover

• confinement

• depth

• hydraulic conductivity and storage in surroundings

• distance to karst conduits

• sinkholes/distance from Scheldt

• distance/yield of catchments

Local piezometry/recharge depends on:

197
9
198

0
198

1
1982

1983
198

4
198

5
198

6
1987

1988
1989

1990
199

1
199

2
199

3
199

4
1995

1996
1997

199
8

199
9
200

0
2001

2002
2003

200
4
200

5
200

6

2 m

…and any variation in time!
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Monitoring coordination

2006

Data: DGRNE-ISC-FPMs-BRGM
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And coordinating soon...

• further characterisation of reservoir structure and 

functioning (space/time scales, flows, chemical impacts,

hydrogeological methods…)

• definition of quantitative status:

 requires a space/time approach with a good definition

of compliance points, space averaging and trend rules

(several attempts using time series decomposition,

annual statistics…)

• monitoring networks (recharge, water table, intakes,

chemistry…)

• measures (short/long term)
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For a better tuning of our 
transboundary resources...

Thanks for attention!


