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WP 4.1 – WP 4.2 Upgrade of the 
Belgian seismic permanent network

WP 4.2 – Site-characterization 
of seismic permanent stations
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Code Site Renewal date EPOS.BE Funded instruments (~111 k€)

DOU Dourbes 17.06.2021 Nanometrics Centaur datalogger

GES Gesves 01.07.2021 Nanometrics Trillium Compact Posthole

SNF Seneffe 05.08.2021 Nanometrics Trillium Compact Posthole + Nanometrics Centaur datalogger

CLA Clavier 13.08.2021 Nanometrics Trillium Compact Posthole 

MEM Membach 09.09.2021 Nanometrics Centaur datalogger

LCH La Chartreuse (Liège) 24.02.2022 Nanometrics Trillium Compact Posthole + Nanometrics Centaur datalogger

BOU →BLRG Bougnies → Blaregnies 07.09.2022/23.11.2022 Nanometrics Trillium Compact Posthole + Nanometrics Centaur datalogger

SKQ Steenkerque 10.05.2023 Nanometrics Trillium Compact Posthole + Nanometrics Centaur datalogger

RQR Ronquières 23.05.2023 Nanometrics Centaur datalogger

BRQ Bracquegnies 14.06.2023 Nanometrics Centaur datalogger

Outline of station upgrades – WP 4.1
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(SmartSolo IGU-16HR 3C)

The Minions

● 2019: 21 minions

● 2020: extra battery charger

● 2023: extra download modules 

and batteries

(~28 k€)
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Minion involved projects
(Backbone for research)

ROB:
● EPOS.BE (BELSPO)

● GeoCamb (BELSPO-Brain)

● FaultCollab (FED-tWIN)

● SeismoCave (ROB)

● Outreach (Nerdland)

Belgium:
● ULB

○ Lectures

○ Master Students

○ ISTremor

● GSB (GeoCamb)

● ULiège 

○ FaultCollab

○ SeismoCave

● Expertise - Vincotte

International:
● BGR, Germany

● Uni Cologne, Germany

● LMU, Germany

● Iceland

○ ISTremor

○ SeismoVatna

● RESIF-FACT, France



EPOS.BE, final meeting, 23.06.2023

EPOS.BE – WP4 SeismologyRoyal 

Observatory of 

Belgium

9

Accelerometric network upgrade – Plan Clarinval 2016

Past: 
Kinemetrics ETNA sensors

Now:
Nanometrics Titan 
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Accelerometers: 
Clear data quality improvement ! 
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4/6
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WP 4.2 – Site-characterization 
of seismic permanent stations
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Cultrera, et al. (2021)
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Case-study

Eben-Emael
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Fort Eben-Emael (BEBN)
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Above ground:

○ 24 Minions, random

○ 7 Grus, 3-arm spiral

○ 1 Lennartz – CityShark

Underground

○ BEBN seismometer

○ 10 Minions on tripods

Inside 

galleries

Array 

above 

bedrock
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24 Minions 7 Grus
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BEBN – Eben-Emael

EC8 – A (hard rock station)
vS30=1100 m/s
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Active shots
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Network results
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EPOS-BE knowledge transfer to site 
characterisation of 

❏ Current network (45)
❏ Dismantled stations (29)
❏ Temporary networks (34)
❏ Accelerometric network (16)

26

Site-characterization – WP 4.2

LINK

-> BELSHAKE database (Brain.BE 2.0) 
-> example for industrial networks
-> future stations

https://docs.google.com/spreadsheets/d/1Xmt6D7ZFe_Vnnc-MV788xpOYV9WdF-Re/edit?usp=sharing&ouid=105487555052491579540&rtpof=true&sd=true
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Scientific output – WP 4.2

Conferences:

● Combining active and passive seismic methods for non-invasive site characterization of the Belgian 
seismic network. Martin Zeckra, Koen Van Noten, Thomas Lecocq. The 3 rd European Conference on 
Earthquake Engineering and Seismology (3ECEES). 04 - 09 September, Bucharest, Romania.

● Bedrock depth characterisation below public buildings with a geothermal interest using ambient seismic 
noise. Koen Van Noten, Martin Zeckra (presenter). The 3rd European Conference on Earthquake 
Engineering and Seismology (3ECEES). 04 - 09 September, Bucharest, Romania.

Publications:

● Sensitivity, Accuracy and Limits of the Lightweight Three-Component SmartSolo Geophone Sensor (5 
Hz) for Seismological Applications. Martin Zeckra, Koen Van Noten, Thomas Lecocq. Pre-print: 
https://doi.org/10.31223/X5F073
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○ ORFEUS Stationbook (EPOS.BE + Accelerometers)

○ Site-characterization webpage (seismowiki inspired)

○ EPOS-BE – paper (BEBN Cretaceous site-amplifications visible in felt 

reports)

28

(planned) Scientific output – WP 4.2
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Thanks you for 
the attention.

Merci.

Bedankt.

Dankeschön.

29
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