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Depth of saline ground-
water (Cl > 1000 mg/l)

ZEELAND
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Problem definition and objectives

Shallow saline groundwater

Saline seepage leads to:

• Salinization of surface water

• Salinization of root zone (rainwater lens) 

Main questions:

• Spatial variation of saline seepage / rainwater lenses 

• Dynamics of saline seepage - rainwater lens

• Effects of sea level rise and climate change

PRESENT

FUTURE
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Factors controlling fresh-salt interface

Salinity of groundwater

Seepage intensity

Surface water level

Comp. confining

Layer (k,d,S)

Drainage
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Field measurements 

at 28 sites in Zeeland

In-situ, 1D: Temperature and EC with depth with TEC-probe
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Measured and calculated Cl-depth profiles
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Monitoring rainwater lenses : Cl-distribution in time

3m

1.3m

1m

1.6m

2m

0.3m

0.5m

0.8m

Saturated zone

Unsaturated zone

2m

Ditch

4m

4m

21 april 2008



13 oktober 2010

5

21 april 2008

Salt 
distribution 
in time
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Groundwater levels (cm below surface)
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Cl-conc with depth : effect of drains

-4.5

-4

-3.5

-3

-2.5

-2

-1.5

-1

-0.5

0

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Cl-conc (mg/l)

d
e

p
th

 (
m

 b
e
lo

w
 s

u
rf

a
c
e

 l
e
v

e
l)

1m

7.5m

17.5m

30m

17.5m drain

50m drain

GWL



13 oktober 2010

7

21 april 2008

EC of drain discharge
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Location 11

EC seepage = 45 mS/cm

Location 28

EC seepage = 35 mS/cm
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Drainage discharge en EC

winter-spring 2009

Summer 2009
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Helicopter-EM measurements to map fresh-saline 

interface (BGR)
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