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Tidal marshes

river marshmarsh

Drowned land of Saeftinghe, The Netherlands
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Centuries of large scale land reclamation

Hedwige-Prosperpolder, 
The Netherlands & Belgium
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Lippenbroek, Belgium Lippenbroek, Belgium

river restored marshmarsh

dike

Tidal marsh restoration
Lippenbroek, Belgium

restored marsh
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Contribution of marshes to water quality

river

phytoplankton Water framework directive
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Ecosystem services of tidal marshes 

Habitat provisioningFlood protection Water quality regulation

river marshmarsh
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Centuries of land reclamation

Habitat provisioningFlood protection Water quality regulation

rivermarsh

dike

embanked land
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Soil compaction by agricultural land use
Natural marsh Restored marsh
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Tidal marsh restoration: the challenge

river restored marshmarsh

dike

Lippenbroek, BelgiumLippenbroek, Belgium
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Field set-up

Newly deposited 
sediment

Compact polder 
soil

Near creek zone Marsh interior
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Field set-up
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Groundwater drainage
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natural marsh restored marsh

Groundwater drainage
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Reduced groundwater dynamics
Natural marsh Restored marsh
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Soil hydraulic properties

Newly 
deposited 
sediment

Compacted 
agricultural 

soil

Darcy’s Law

How good water can flow through a soil



iFLUX 18

Winner of the NICOLE innovation award 2017

Passive flux measurements
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Real time flux measurements

Newly deposited 
sediment

Compact polder 
soil

Seepage meters

Near creek zone Marsh interior

iFLUX sensor
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iFLUX sensor

Direct horizontal
sensor

•V5.0

•2 Flow sensors

•Temperature sensor

•Pressure sensor

•Moisture sensor

Vertical sensor

•Treewell V1.0

•River bed V2.0

In well sensor

•Concept phase

•Magnetometer -
gyroscope

•Well diameters >110 
mm
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iFLUX sensor

Characteristic Parameter Value/description

Measurement Range 0,5 – 500 cm/ day

Dimensions Length of sensor

Probe diameter

30 cm

110 mm

Sensors amount

length

type

1-3

4 cm

calorimetric microsensor

Material sensor capillary

probe housing

outer mesh

installations rods

glass

nylon PA12

100% polypropylene

stainless steel
Communication Type

Data platform

3G mobile network

FLUXeye

Energy Source Battery

Solar panel
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Toepassing?
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First results
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Vertical flux
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Compact polder soil “natural marsh like 
soil”

More macropores  higher fluxes  better 
soil-water interaction  higher water 
quality improvement

Seepage flow is very complex due to macropore 
structure  detailed iFLUX sensor campaign planned



iFLUX 28

Solutions for new tidal marshes

Soil amendments

Creek excavation

Increased groundwater flow 
near tidal creeks

Increased groundwater flow 
in more porous soil

?
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Mesocosm experiment

Numerical model

Field study

Design criteria

How groundwater flows through a tidal marsh with amended soil?
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RESANAT PROJECT

Remediation of Residual contamination with Nature Based
Techniques

Subscribe to newsletter via 

https://www.ovam.be/resanat



31

RESANAT PROJECT: DE LIEVE
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Heersende 
grondwaterstromingsrichtin

g

Doorlaatbaarheid: 5m/d

Doorlaatbaarheid: 0,6m/d

?-b

?-c

?-h

?-i

?-g

?-d

?-f

?-e

De Lieve: situation actuelle

?-f

?-i

?-a



iFLUX 33

?-l

?-m

Heersende 
grondwaterstromingsrichtin

g

De Lieve après excavation du sédiment

?-j

?-k

?-n
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Heersende 
grondwaterstromingsrichtin

g

?-p

De Lieve: Tapis réactif

?-o
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Remediation of Residual contamination with Nature Based 
Techniques
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Remediation of Residual contamination with Nature Based 
Techniques
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Thank you! Questions?

www.ifluxsampling.com

Erik@ifluxsampling.com

+32 471 90 41 12
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