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SAltwater MOnitoring System SAMOS:

Long-term monitoring of coastal saltwater intrusion using SAMOS

Automated multi-electrode resistivity measurements for
/E Detailed observation of the saltwater-freshwater transition zone
/E Equidistant measurements in a defined depth interval
/E Long-term monitoring

46 m Apparent resistivity

Spiekeroog

Abickhafe
Borkum

Borkum
CLIWAT 1/

2z
1 Input /
X Validation

6 7 8 9
Years since 1. Jan. 2009

Inversion:
Ronczka et al. (2020)
doi: 10.1002/nsg.12115

-64 m-

EGU, 30 April 2021 'AG

e S

Flowdirection

Leibniz Institute for
Applied Geophysics



Borkum

Abickhafe

Spiekeroog

Spiekeroog

Borkum

Abickhafe

Minsterdorf

Parchim

Leibniz Institute for
Applied Geophysics



Why a new measuring system?

SAMOS is aresistivity measurement system.

SAMOS enables

(1) Equidistant measurements in a depth interval
A length of vertical electrode chain depends on selected depth interval

(2) Automated long-term monitoring

(3) Measurements in different distances around a borehole
A increase the spacing of resistivity measurements
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A/ Detailed observation of saltwater-freshwater transition zone

Grundwasserspiegel

A Recording of small changes
A borehole necessary!

Freshwater

/E Requirements for the system:

3 self-sufficient (small currents desirable), automated
3 regular data transmission to LIAG

Saltwater:
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SAMOS consists of two components:

C Vertical electrode system in transition zone
between freshwater and saltwater
(borehole is backfilled)

A no modifications possible !

C Geoelectrical measuring system at the surface

A modifications possible
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CLIWAT

CLIMATE & WATER

Running systems:

Since September 2009: Borkum (CLIWAT | & 1)
(cooperation with Stadtwerke Borkum)
A Development of SAMOS

Since December 2018: Abickhafe (go-CAM 1)
(cooperation with Oldenburgisch-Ostfriesischer Wasserverband)

Since March 2020: Spiekeroog (go-CAM 2)
(cooperation with Oldenburgisch-Ostfriesischer Wasserverband)
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Vertical electrode system (installation date and installation depth)

LIAG | 1
Solexperts
Borkum Abickhafe
CLIWAT1& 2 go-CAM 1
| i\ 12/12/2018 Spiekeroog
' CLIWAT 1: 35155 m go-CAM 2
10/09/2009 | ' N\ e o P R
457 65 m Y 7 TS
&4 CLIWAT 2:
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Geoelectrical measuring system with scanner and data transmission

O O O 0

Measuring system: 4point light 10W

Cooperation with I@d Lippmann
Geophysikalische Messgeriite

Scanner for ~80 electrodes

GPRS for data transmission

Antennae

Power: batteries and solar panel
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SAMOS installations at the surface

Borkum: CLIWAT 1
since09/2009
(Photo2019)

Borkum: CLIWAT

since09/2009
(Photo2019)
Abickhafe go-CAM 1
sincel2/2018
(Photo2020)

Spiekerooggo-CAM 2
since06/2020 &
(Photo2020)
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Ronczka et al. (2020):
Near Surface Geophysics 18, 369-383

doi: 10.1002/nsg.12115
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Figure 6 Cylindrically symmetric FE mesh, with a horizontal slice showing the cell marker distribution (left). The right side shows an enlarged

version of the inner cylindrical segment and its vertical marker distribution including facets representing ring electrodes (grey).
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Ronczka et al. (2020):
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Figure 10 Dynamic inversion results from CLIWAT 1, showing absolute resistivities (top) and relative differences towards the previous time step.
Resistivities at 1 m distance from the electrode chain are shown in (h) for all time steps.
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